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URING the decade following the Second 
D woud War, nearly one quarter of a mil- 
lion Dutch have migrated overseas, mainly to 
Canada, Australia, New Zealand, the United 
States, and South Africa, with Canada receiv- 
ing about 110,000 of the total. This large- 
scale migration became imperative because 
of the surplus of agricultural and industrial 
labor resulting from a high birth rate and 
limited amount of land in the Netherlands. 
In addition, the independence of the former 
Netherlands East Indies, which came about 
in 1949, affected to a considerable degree the 
number of job opportunities in the former 
colony. 

Preference for Canada as immigration 
country was based upon several factors, the 
more significant ones being the demand for 
labor, first primarily in rural but since. 1950 
also in urban areas; the geographic proximity 
of Canada in relation to other Dutch overseas 
immigration areas; and the fact that Canada 
was the first country with which the Nether- 
lands government negotiated an immigration 
agreement (1947). 

The Dutch who migrated to Canada since 
1945 have settled in all provinces and terri- 
tories but three areas have emerged as major 
concentrations: southern Ontario, southern 
and central Alberta, and southern British Co- 
lumbia (Fig. 1). Together they comprise 
about 90 percent of the total of Dutch settle- 
ment in the country. In turn, southern On- 
tario, as a result of a great demand for labor, 
availability of farms, historic precedence,} 


*Before World War II, southern Ontario already 
me the major settlement area for Dutch in 


nearness to a large urban and industrial cen- 
ter, and church activities became the most 
significant region of settlement — between 
55,000 and 60,000 settling in this part of the 
province. 


THE RURAL ECONOMY OF 
SOUTHWESTERN ONTARIO 


In order to gain an insight into the rural 
settlement pattern of the Dutch migrants 
since the end of the war, four counties in 
southwestern Ontario—Middlesex, Lambton, 
Kent, and Elgin—were selected for intensive 
research (Fig. 2). These four counties ab- 
sorbed approximately 11,000 Dutch between 
1945 and 1956, comprising about 25 percent 
of the total for the province, and constituting 
one of the densest concentrations of Dutch 
agricultural settlement in Canada.” 

The economy of this part of Ontario has 
always been closely connected with the soil, 
and commercial agriculture has been devel- 
oped to a high degree in all southwestern 
Ontario. Typical of this region “is specialized 
cash crop farming with an increasing tend- 
ency towards a larger farm unit and greater 
use of farm machinery. The products of the 
farms have two main destinations, either the 
nearby industrial areas as food supply or to 
the ‘middle towns’ for processing for distant 
markets.”* 

In the four-county area, which covers a 
little more than 3,900 square miles, several 


2 The total population for the four counties in 1956 
amounted to about 403,000, according to the Treas- 
urer of the Province of Ontario. 

3R. W. Packer, The Geographic Basis of the Re- 
gions of Southwestern Ontario (London, n.d.), p. 6. 
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types of agriculture can be distinguished 
(Fig. 3). The lake-deposited clay land — 
rather flat and poorly drained—in southwest- 
ern Kent County is noted for the growing of 
corn both for food and for feed. Here the 
most favorable climate in Canada for this 
cereal crop is found. Kent County, however, 
is known not only for its corn production; in 
certain areas sugar beets are grown exten- 
sively, especially in the Chatham—Wallace- 
burg district, while to the north extending 
into southwestern Lambton County stock- 
raising has become prominent on the lacus- 
trine clay plain. 

North and east of this corn-sugar beet- 
livestock region, bordered by Lake Huron 
and Lake Erie and including northern and 
eastern Lambton, western Middlesex and EI- 
gin counties, lies a region where the general 
economy is mixed farming and in which spe- 
cialty crops take up the largest acreage. 

The exact crop that is grown on any specific 
farm in any one year depends more upon prevail- 
ing prices, price supports, demand or individual 
whim than upon a geographical location. This is 
an area where corn, sugar beets, oats, wheat, tur- 
nips, flax, barley or forage crops can be grown. 
These crops compete for acreage each year, a fac- 
tor which makes planned conservation rotation 
quite unusual.* 

In eastern Elgin County and certain sec- 
tions of Middlesex County, flue-cured tobacco 





* Ibid. 





Concentrations of Dutch settlers in Canada, generalized, shown in black. 


has become an important cash crop grown on 
the slightly acid and well drained sands and 
sandy loams. In eastern Middlesex County, 
dairy farming is a major activity. “The land 
surface is mostly rolling moraines and undu- 
lating clay plains inherently suited to pasture 
and fodder crops. The climate is moist and 
mild but more important factors are the large 
consumer markets for fluid milk of the Cen- 
tral and Grand Valley industrial areas,” in 
adjacent counties and the London area. 

Besides these regions there are a few areas 
where, because of soil and climatic conditions, 
one special type of agriculture predominates. 
One of these is located in Kent County near 
the town of Blenheim where onions are a sig- 
nificant cash crop. Another is found in north- 
eastern Lambton County where the partially 
drained and reclaimed Thedford Marsh has 
become the scene of a prominent vegetable 
and fruit growing industry. 


CAUSES LEADING TO POSTWAR IMMIGRATION 
AND SETTLEMENT 


The influx of Dutch into southwestern On- 
tario since 1945 was based upon a number of 
factors inherent in the area’s economy and 
existing social conditions. The already-men- 
tioned expansion in manufacturing during the 
past fifty years has resulted in an increasing 
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migration from rural to urban centers, caus- 
ing a decline in the agricultural labor force, 
and also in a shift from subsistence to more 
ig specialized farming focused upon cash crops. 
Farm production, however, did not decline; 
on the contrary, it was stepped up because of 








Location of four study counties in southeastern Ontario. 


the growth of the urban centers which were 
increasingly in need of products derived from 
the soil. 

During the war years this process was ac- 
celerated because of the tremendous expan- 
sion of Canadian industry aimed at producing 
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war material for the Allied forces. A major 
share of this industrial growth, which has con- 
tinued until the present time, was accounted 
for by Ontario, particularly the southern 
areas. Large numbers of farmers and farm 





Source: R. W. Packer, The Geographical Basis of the 5 Regions of S.W. Ontario 


Fic. 3. Agricultural regions (generalized) in four study counties. 


workers left the rural environs to find employ- 
ment in the many plants and factories which 
offered higher wages and shorter working 
hours. This in turn caused a serious shortage 
of farm labor which sometimes threatened the 
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steady food supply destined for industrial and 
overseas markets. 

Consequently, the atmosphere was favor- 
able for immigration and especially for those 
whose occupation was in the agricultural 
field, Numerous farms had been abandoned 
during the cityward migration while on many 
others only the parents had remained behind, 
their sons and daughters having been lured 
to the industrial centers. 

Several organizations in Ontario, private as 
well as public, conscious of a probable short- 
age of labor particularly in rural areas, ap- 
proached the federal government in Ottawa 
as soon as the war in Europe was over, re- 
questing immigrant labor. As a result, the 
majority of immigrants, including Dutch, who 
entered Canada after the world-wide conflict 
were directed to Ontario and primarily to the 
rural areas of southern and southwestern On- 
tario (Table 1). 


DUTCH SETTLEMENT CONCENTRATIONS IN 
FOUR ONTARIO COUNTIES 


Dutch immigrants have settled throughout 
the four counties of Middlesex, Lambton, 
Kent, and Elgin, but at the end of the post- 
war decade a pattern of settlement emerged 
in which three major concentrations could be 
distinguished: the Wallaceburg — Dresden — 
Chatham-Blenheim area in western Kent; the 
Samia~London-Grand Bend triangle in west- 
em Middlesex and eastern Lambton; the Lon- 
don-Aylmer-St. Thomas area in southeastern 
Middlesex and northeastern Elgin. Besides 
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these three regions, several smaller concentra- 
tions, primarily around towns and cities, have 
developed (Fig. 4). 

Although settlers began to arrive individu- 
ally only a few months after the end of the 
war, organized immigration did not occur 
until the middle of 1947 after an agreement 
between the Canadian and Netherlands gov- 
ernments had been negotiated successfully. 
The first group of settlers, 250 strong, arrived 
in June of that year and took up residence in 
Kent County, mainly around the city of Chat- 
ham. For several years this part of the region 
remained the focus of settlement, but by 1950 
sections of the other three counties had begun 
to attract the attention of the migrants. 


Western Kent County 


The initial settlement in the region, which 
occurred in western Kent County with the 
Wallaceburg — Dresden — Chatham - Blenheim 
area as focus, was primarily the result of the 
need for labor in the sugar beet and other 
cash crop industries and also of the active 
promotion of immigration on the part of the 
Christian Reformed Church. An examination 
of these two attracting forces is appropriate 
here, because they were instrumental not only 
in causing concentrations of Dutch in this part 
of the region but also in the subsequent settle- 
ment development in other parts of the four 
counties. 

The Canadian and Dominion Sugar Refin- 
ing Company. The sugar beet industry, one 


TaBLE 1.—ToTaL IMMIGRATION AND DutcH IMMIGRATION TO ONTARIO, 1946-55 








Total immi- yoy Total Dutch Dutch immigration 
Year gration to as percent immigration percent of total 
Canada! of total to Canada? for Canada 
for Canada 
1946 71,719 41.3 2,146 39.3 
1947 64,127 55.4 3,192 58.3 
1948 125,414 49.1 10,169 47.1 
1949 95,217 51.0 7,782 52.7 
1950 73,912 52.8 7,404 55.3 
1951 194,391 53.9 19,130 60.4 
1952 164,498 52.3 21,213 56.4 
1953 168,868 53.4 20,472 54.3 
1954 154,227 53.8 16,340 52.3 
1955 109,946 52.4 6,929 51.4 





1 Office of the Provincial Economist and Bureau of Statistics and Research, Economic Survey of Ontario, 1955 (Toronto: 


Treasury Department, 1956), p. A-9. 


*Department of Citizenship and Immigration, Ottawa, Ontario. Letters to the author. 
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of the most important cash crop industries in 
southwestern Ontario, is particularly signifi- 
cant in Kent County where half of the provin- 
cial beet sugar crop is produced. As a result 
of the cityward migration during the Second 


World War, the Canadian and Dominion 
Sugar Refining Company experienced a seti- 
ous labor shortage and as soon as hostilities 
were over it became one of the foremost advo- 
cates of the introduction of immigrant labor, 
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particularly Dutch. The company went so 
far as to sponsor immigrants, guaranteeing the 
federal government that the migrants would 
be assured of work and would not become 
public charges for six months. The settler, 
furthermore, was provided with living accom- 
modations for himself and his family, quite 
often on a rent-free basis, until he was able to 
stand on his own feet financially. 

Agreements between the settler and the 
company have been especially beneficial to 
the former, as he has been assured of a fair 
wage and at all times has had the freedom to 
find employment elsewhere or settle on a 
farm of his own if the opportunity presented 
itself, As a result of the steady turn-over in 
labor—most immigrants being able to pur- 
chase a farm from savings after only a few 
years—the Company is in constant need of 
workers and in early 1956 officials visited the 
Netherlands with the intended purpose of en- 
couraging migration to the sugar beet areas 
of Ontario. 

The Christian Reformed Church. One of 
the most active among the organizations to 
sponsor and promote Dutch immigration into 
southwestern Ontario and particularly into 
the southern part of the four-county region 
has been the Christian Reformed Church, an 
offshoot of the established Netherlands Re- 
formed Church, and, like the sugar beet in- 
dustry, introduced from Michigan.? Chatham, 
in Kent County, became the focal point of the 
Church and immigration was organized from 
that city, which in 1947 witnessed the found- 
ing of the first Christian Reformed Church 
building not only in the four-county region 
but in the whole of Canada. In later years 
churches were also erected in London, Ayl- 


a 


*The company, which was formed at the turn of 
the century after the successful introduction of the 
sugar beet into the region from Michigan, became 
primarily dependent upon foreign labor because na- 
tive Canadians were unfamiliar with the growing of 
the crop. Since 1905, “. . . attracted as if to an all- 
powerful magnet hundreds of Dutch and Belgian 
immigrants were induced to come to Canada and 
southwestern Ontario by the Company and the lure 
of the crop. This was the crop they grew in their 

meland .... (Canadian and Dominion Sugar 
Refining Company, The Beet Sugar Industry of 
Southwestern Ontario, Chatham, Ont., n.d., p. 2.) As 
a result, Dutch and Belgians became the core of the 

bor force used by the company. 

‘In 1857 the Christian Reformed Church was 


founded in Michigan with Grand Rapids as adminis- 
trative center, 
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mer, Strathroy and a few other cities outside 
the region. 

In order to encourage migration, so-called 
fieldmen were dispatched to the Netherlands, 
particularly to the eastern provinces where 
the Christian Reformed Church is strong, to 
inform prospective emigrants about the region 
and to assist them in the preparations for this 
important move. A result has been that the 
majority of the immigrants who arrived dur- 
ing the first half of the postwar decade be- 
longed to this faith. From the location of the 
communities where churches were built it is 
seen that immigration of Christian Reformed 
occurred primarily in the southern part of the 
region with western Kent County as the initial 
settlement area. The reason that no large- 
scale migration developed in the northern 
parts has probably been the considerable in- 
fluence of the Roman Catholic Church, par- 
ticularly in northern Middlesex and eastern 
Lambton counties, during the latter part of 
the decade. 

The efforts on behalf of the Canadian and 
Dominion Sugar Refining Company and the 
Christian Reformed Church in channeling the 
early stream of Dutch immigrants to western 
Kent County and the resultant kinship-in- 
duced migration—the promotion by already 
established settlers of immigration of relatives 
or friends to the area—made this county not 
only prominent during the first stages of or- 
ganized migration; they made Kent County 
also serve as a springboard for the settlement 
of Lambton, Middlesex, and Elgin counties. 
Many of those who have settled in these coun- 
ties since 1950 initially migrated to Kent 
County where they were able to acquire suf- 
ficient capital to make a down payment on a 
farm available in other parts of the region. 


The Sarnia—London-Grand Bend 
Concentration 


Whereas the southwestern part of the re- 
gion loomed large shortly after the war as far 
as Dutch settlement was concerned, the area 
which since 1950 has experienced the greatest 
influx of rural immigrants is in the counties of 
Middlesex and Lambton, specifically in the 
triangle based upon the cities of London and 
Sarnia and having as apex the town of Grand 
Bend on Lake Huron. 

The rural economy in this area is quite 
varied. Although mixed farming is predom- 
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inant, cash crops, dairying, and intensive hor- 
ticulture are carried out in those sections 
where soil conditions and economic consider- 
ations are conducive to such specialization— 
tobacco west of London and centered upon 
the town of Mt. Brydges; horticulture near 
Strathroy, Sarnia, and London; vegetables 
and potatoes in the Grand Bend area, the so- 
called Thedford Marsh; dairying and stock- 
raising in western Lambton. 

The rural-urban migration in this region 
and increased mechanization caused consid- 
erable farm abandonment. Conditions were 
thus ideal for settlement: farms were avail- 
able, the land was cleared, and an expanding 
market was nearby. Furthermore, in the case 
of the Dutch, who in this area account for 
approximately 80 percent of all postwar im- 
migrants, the agricultural “climate” was con- 
sidered to resemble that of the home coun- 
try, barring such exceptions as larger farms, 
greater use of machinery, and, in some sec- 
tions, unfamiliarity with such crops as corn 
and tobacco. 

The Dutch have spread throughout the area 
but they have concentrated least in the west- 
ern dairy district. Despite the fact that it is 
the ardent wish of many a Dutch farmer to 
own a dairy farm, because of the economic 
potentialities this enterprise offers, such a 
farm is usually out of reach for him because 
of the high down payment. Only those who 
have been in the region since shortly after the 
war and who have been able to save enough 
capital or those who could take sufficient 
funds with them when leaving the Nether- 
lands when foreign currency regulations were 
eased in recent years have managed to buy 
into these dairy enterprises; but their number 
remains limited. 

In the tobacco areas also, here as well as in 
eastern Kent and Elgin counties, few Dutch 
have purchased farms devoted exclusively to 
tobacco. Not only has the number of farms 
for sale been limited, but the fact that tobacco 
cultivation was unfamiliar to the majority of 
the settlers has been an added reason for the 
relative insignificance of the number of Dutch 
among tobacco growers. However, the to- 
bacco industry has been and will continue to 
be a boon to the immigrant and his family 
as it offers considerable employment during 
the growing and particularly the harvesting 


season. 
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The latter also holds true for the ever-ey. 
panding canning industry in and around the 
town of Strathroy, which because of its loca. 
tion has become the center of the region 
vegetable and fruit canning. Much labor js 
hired, especially during the canning season, 
often providing work for the entire immi. 
grant family. 

Based upon the above-mentioned facts, the 
majority of the Dutch in this region have con. 
centrated in an area covering the northwest. 
ern part of Middlesex and the northeastem 
part of Lambton counties. Most of them are 
engaged in mixed farming, but to the north 
the outstanding feature is intensive market 
gardening. 

Particularly along the parallel roads leading 
from London past Strathroy westward and 
north of London towards Parkhill, Dutch set- 
tlement is dense, kinship-induced migration 
being everywhere in evidence. Often families 
have adjoining properties, and one sometimes 
has the feeling of traveling through a part of 
the Netherlands. 

In general the Dutch farmer follows the 
pattern of the region as far as mixed farming 
is concerned. As has already been pointed 
out, certain crops grown depend upon pre- 
vailing prices, demand, or individual whim. 
Predominant are grain crops, such as wheat, 
oats, barley and corn, but frequently a farmer 
contracts for sugar beets or tobacco, to which 
he may devote up to 35 or 40 percent of his 
acreage.* He also grows vegetables—primar- 
ily for home consumption—and he may have 
an orchard or a berry patch, the products of 
which he sells to the canning factory. A few 
dozen chickens and some hogs may be kept, 
and not infrequently several cows provide 
milk for the local dairy. 

North of this mixed-farming region, 4 
small but unique area, the so-called Thedford 
Marsh located between Grand Bend and 
Thedford, has emerged as a focus of Dutch 
settlement. Prior to 1947 this area consisted 
of a swamp through which the Ausable River 
ran its meandering course to Lake Huron. 
Since then the greater part of the swamp has 
been reclaimed and has become the scene of a 
flourishing and still expanding market garden. 

The uniqueness of the area lies in the fact 
that it was predominantly the Dutch who 





8 Average farm size in this region is about 93 acres. 
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changed the landscape, converting the former 
wasteland into an economic asset. The swamp 
was acquired by a wealthy tobacco farmer 
from Delhi, Ontario, in 1947, and he in turn 
was willing to sell individual lots to pros- 

ive settlers upon reclamation. The first 
Dutch arrived later in the same year and 
reclamation was started at once, on the Grand 
Bend side. With more settlers arriving dur- 
ing the early 1950's, much progress was made 
and by 1956 over 1,000 acres had been 
brought into cultivation. Another 700 acres 
will shortly be added while further develop- 
ment to the south is contemplated, to link up 
with a similar project started by Canadian 
farmers in the vicinity of Thedford. Within a 
few years the greater part of the swamp is 
expected to have been converted into a thriv- 
ing market garden, with one or more frozen 
food plants. 

The great majority of the Dutch settlers in 
the Marsh are Roman Catholics. Farm units 
are smaller than those in the region as a 
whole, most of the farmers cultivating plots 
not exceeding 50 acres in size. Emphasis is 
on the growing of onions, potatoes, carrots, 
radishes, lettuce, and beans, which are mar- 
keted co-operatively to urban centers of 
southwestern Ontario and the Toronto—Hamil- 
ilton industrial region. 

The Dutch have also settled close to the 
cities and towns of this region where they 
carry out farming and horticulture on small 
acreages and mostly on a part-time basis. A 
few have been able to start a chicken farm 
which usually adds significantly to the in- 
come. Especially around London and Sarnia 
the Dutch have made good as horticulturists 
and several have entered into the tree-farm- 
ing business or have established themselves 
as landscape architects. In addition, the cul- 
tivation of specialty products, such as fruits 
and flowers in greenhouses, although rela- 
tively expensive, is not uncommon in this 
region. 


The London-St. Thomas—Aylmer 
Concentration 


Another triangular area in which the Dutch 
have concentrated is located between the 
cities of London, St. Thomas, and Aylmer in 
southeastern Middlesex and northeastern El- 
gm counties. Settlement here, however, is less 
dense and not so concentrated as in the two 
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areas just described. This may be due in part 
to the less favorable soil and climatic condi- 
tions; in part, to the predominance of to- 
bacco, which constitutes the major crop in 
eastern Elgin County. 

Nevertheless, since 1950, particularly in the 
southern parts of the area between St. Thomas 
and Aylmer, many Dutch have settled, some 
engaged in mixed farming, others in the dairy 
industry. A few have ventured into tobacco, 
but only a few, for, as already mentioned, ini- 
tial costs are high, the crop is unfamiliar, and 
few farms have been for sale. In this area, 
too, the Christian Reformed Church has been 
active as promoter of immigration as evi- 
denced by the fact that the majority of the 
settlers here belong to this church. 


Scattered Settlements 


It appears from the foregoing description of 
Dutch rural settlement in the four-county 
region that in three areas immigration has 
failed to produce definite concentrations, viz., 
in eastern Middlesex, western Lambton and 
the greater part of Elgin counties, continuing 
into eastern Kent County. Although Dutch 
are found in those areas, their numbers thus 
far have remained limited and settlement 
has taken place mainly near the smaller 
communities. 

The lack of concentration in western Lamb- 
ton County has already been alluded to; here, 
as well as in eastern Middlesex, dairying is 
the major agricultural activity, highly attrac- 
tive to Dutch farmers to be sure, but as of 
the moment financially out of reach for the 
great majority. 

The relatively sparse settlement in most of 
Elgin and parts of eastern Kent counties can 
be explained partly by physical features, 
partly by the economy, which is based to a 
great extent on tobacco. The terrain is hilly, 
interspersed with numerous creeks and small 
streams, the majority of which are tributaries 
of the Thames which is the major water artery 
of southwestern Ontario. Erosion constitutes 
a great problem, particularly in western Elgin 
County, resulting in less efficient farm opera- 
tions. Furthermore, the sandy soils which are 
well-drained but slightly acid are not too well 
suited for mixed farming. They are excellent, 
however, for the growing of tobacco. The 
Dutch who have settled here are mainly en- 
gaged in horticulture, while a few carry out 
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mixed farming in those spots where condi- 
tions make such an enterprise profitable. 


SUMMARY AND CONCLUSION 


In the decade following the Second World 
War, Dutch migration to and settlement in 
Canada reached proportions unprecedented 
when compared to prewar years. Settlement 
of Dutch took place largely in Ontario—over 
50 percent of a total of about 110,000 immi- 
grants settled in this province—particularly in 


the rural southwestern part, between lakes 


Huron and Erie, where, as a result of post- 
war rural-urban migration, agricultural labor 
was vitally needed and farm property was 
available. 

The densest concentrations of rural Dutch 
in Canada are to be found in Middlesex, 
Lambton, Kent, and Elgin counties, into 
which about 11,000 Dutch moved between 
1945 and 1956. The initial concentration in 
western Kent and southern Lambton counties, 
which was primarily the result of active immi- 
gration policies on the part of the Canadian 
and Dominion Sugar Refining Company and 
the Christian Reformed Church, made this 
part of the four-county region to a large 
extent the springboard for subsequent settle- 
ment in adjacent areas. Presence of relatives 
and friends and activities of the Roman Cath- 
olic Church—the latter particularly in north- 
ern and western Middlesex and eastern Lamb- 
ton counties—proved to be other cornerstones 
for immigration into this part of Canada. 

Three major concentrations have emerged 
in this ten-year period, viz., in western Kent 
County, in eastern Lambton and western Mid- 
dlesex counties, and in a triangular area south 
of London, covering southern Middlesex and 
northern Elgin counties. The majority of the 
settlers are engaged in mixed farming, the 
growing of specialty crops, or horticulture. 
Dairying, stock-raising, and tobacco cultiva- 
tion thus far have not attracted many Dutch. 
This can be attributed partly to the high pur- 
chase price of such farms, partly to the fact 
that few of these farms have been available; 
in the case of tobacco, in addition to the 
above-mentioned reasons, the unfamiliarity 
with this crop has kept the settlers from its 
cultivation. Near towns and cities many 
Dutch are working vegetable, fruit, or chicken 
farms on a part-time basis, while several have 
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gone into the growing of specialty products 
in greenhouses. 

Space, unfortunately, does not permit enter. 
ing into a detailed discussion of the impact 
made by the arrival and subsequent settle. 
ment of this rather large group of aliens upo 
the four-county area. Hence only a few of 
the more prominent aspects will be touched 
upon here. Economically speaking, the Dutch 
agriculturalists have made several improve. 
ments in rural land use, such as the reclamp. 
tion of swampy lands, the improvement of 
drainage, a wider application of fertilizer, and 
a more intensive cultivation of the land. Lack 
of working capital has been a drawback to 
many of those who desired to purchase avail. 
able property upon arrival, but the majority 
have been able to overcome this handicap 
within a relatively short time, and an easing 
of credit restrictions will greatly assist future 
settlers. Another future development will be 
an increased move to the city, especially by 
the grown-up children of the settlers’ families. 
Families usually are large—ten or more chil- 
dren are rather common—so that there will 
not be enough work for all on the farm, where 
the use of machinery is increasing steadily. A 
drain to urban regions results, where, besides 
higher wages, life is not so strenuous. 

In the social and cultural field Dutch inte- 
gration into the Canadian community has 
been slow primarily among the adult settlers. 
Prime reason has been deficiency in the Eng- 
lish language. In certain parts of the area 
church activities have impeded contact be- 
tween the new arrivals and the Canadians. 
On the other hand, the children of the Dutch, 
being able to grasp the new language quicker 
and being less hindered by tradition, have 
merged relatively smoothly and more rapidly 
into the community. This contrast in integra- 
tion has tended to create conflicts within the 
family, providing an additional reason for the 
young Dutch to move away from the paren- 
tal home. 

Although predictions as to future settlement 
are difficult to make—dependent as popula- 
tion movements are upon many intangibles— 
it can be assumed that Dutch will continue to 
move into southwestern Ontario for years to 
come with the present concentrations in all 
probability spreading, especially in the north- 
ern and western parts of the four-county area. 
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URBAN IMPACT ON AGRICULTURE IN SANTA CLARA 
COUNTY, CALIFORNIA 


PAUL F. GRIFFIN anp RONALD L. CHATHAM 
Stanford University 


HE d ic_postwar_extension_of urban 

| EI pape peepee gee 
and elsewhere has fostered strong public in- 
taest in the land use along rural-urban mar- 
gins. The scale at which open land is now 
vanishing, thanks to the automobile, is un- 
srecedented in the nation’s history. Each year 
11 million acres, by present estimates, go out 
of crop use i ub industrial sites, 
airports, highways, and the like." 

~The extraordinary rise in California’s popu- 
lation already has had the natural and often 
inpleasant consequence of cataclysmically 
changing the character of the ’s land use. 
Urban and industrial expansion voraciously 
consumes what was once an agricultural 
heartland. It knows no limits. What it will 
devour in the next few years is alarming to 
contemplate. 

The Santa Clara Valley, nestled between 
mountain ranges at the south shore of San 
Francisco Bay, is one of California’s famous 
garden spots (Fig. 1). Its fertile soils and its 
mild-ctimate have combined to make the val- 
ley a producer of 62 major food crops. Among 
the 100 leading agricultural counties in the 
nation, Santa Clara County is said to rank 
first in strawberries (quantity produced); 
first in prunes (total value and acreage); 
third in pears (acreage and yield); sixth in 


"See Frank Fogarty, “Land: A New Kind of 
Boom,” Architectural Forum, Vol. 96 (February 
1957), pp. 101-6, 230-32. 


fruits and nuts (total value); sixth in cher- 
ries (quantity). 

A serious question now presents itself: How 
long may this agricultural prodigality con- 
finue in the face of a marked urban expan- 
Sion? In considering the transition in land use 
in Santa Clara County, it seems pertinent 
first to study briefly the spiraling population 
trends in the state of California since 1940. 





POPULATION TRENDS 


California's phenomenal growth during 
World War II, and more particularly since 
1945, has had no parallel. In the 18 years 
since 1940 more than six million people have 
been added to the population. Today, Cali- 
fornia, with a total of 14,200,000 people, ranks 
second only to New York as the most popu- 
lous state; by 1960 the population is pre- 
dicted to increase by another million.* By far 
the largest portion of California’s population 
growth during the period from 1930 to 1950 
came from migration.* Though precise figures 





2? DeWitt Nelson, “California’s Expanding Popula- 
tion and Resultant Problems in the Development and 
Conservation of Natural Resources,” paper read at the 
California Council of Geography Teachers Meeting, 
Sacramento, May 5, 1956. 

3 Research Department of Los Angeles Chamber of 
Commerce, The Researcher, Vol. XVI (January—Feb- 
ruary 1958), p. 2. 

*Earl Warren and Frank J. Taylor, “California’s 
Biggest Headache,” Saturday Evening Post, Vol. 221 
(August 14, 1948), pp. 20-21. 


TABLE 1.—CoMPONENTS OF POPULATION INCREASE, CALIFORNIA, 1900-53! 

















Natural Net 
Decade Total increase migration 
increase Number Percent Number Percent 

1900-10 890,300 115,000 12.9 775,300 87.1 
1910-20 1,050,700 170,200 16.2 880,500 83.8 
1920-30 2,252,700 370,500 16.4 1,882,200 83.6 
1930-40 1,227,900 177,900 14.5 1,050,000 85.5 
1940-50 3,679,000 1,021,000 27.8 2,658,000 72.2 
1950-53 1,489,000 530,000 35.6 959,000 64.4 





Sources: Davis McEntire, “The Population of California (1900-1940), California Research Service (1941), Table 10, 
P. 31. Figures for 1940-50 from U.S. Bureau of the Census, “Current Population Reports,” Population Estimates, Series P 25, 
* 72, Table 3, p. 5. Figures for 1950-53 from Financial Research Section, State Department of Finance, “Estimated Popu- 
lation of California, 1950-53” (figures for 1953 are as of July 1). 
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for the years before 1930 are not available, 
Table 1 shows that between 1900 and 1940 
better than 80 percent of the state’s growth 
resulted from migration and less than 20 per- 
cent from natural increase. During the years 
when real incomes per capita were rising (for 
example, 1922-25, 1935-37, and 1941-45), 
migration increased; and during the years 
when real per capita incomes were declining 
(for example, 1915-16 and 1931-33), migra- 
tion into the state fell off. 

All evidence appears to indicate that 
though California may in the future remain 
climatically and geographically attractive for 
many would-be migrants, the rate of migra- 
tion will depend upon the state’s level of 
prosperity. 

Past trends demonstrate that the relatively 
smaller natural increase of California’s popu- 
lation before 1940 was owing to the fact that 
the state had a relatively lower birth rate than 
the nation as a whole. It has been suggested 
that the somewhat lower birth rate was a con- 


Santa Clara County—location map. 


sequence of the scarcity of women in the early 
years; this resulted in a higher degree of inde- 
pendence and unwillingness to marry than 
elsewhere.® The large proportion of urban 
population relative to rural population was 
also probably a factor in the state’s low birth 
rate. Undoubtedly, the spectacular rise in the 
natural increase of the state’s population since 
1940 has resulted from a combination of cir- 
cumstances including a high level of pros- 
perity, a heavy in-migration of a child-bearing 
population, a compensation for the marriages 
postponed by the depression, a trend towards 
larger families, and a redistribution of births 
toward the first years of marriage.® 

The rate of expansion of the national econ- 


> Warren S. Thompson, “Some Trends in Califor 
nia’s Population, 1860 to 1950,” paper presented to 
the Conference on Population Trends on the Pacific 
Coast, Asilomar, California, May 20-22, 1953, P. 3. 

6 Henry S. Shryock and Hope T. Eldridge, Na- 
tional Migration in Peace and War,” American Soci- 
ological Review, Vol. 12, No. 1 (February 1947), 
pp. 27-39. 
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omy will be a major factor in California’s pop- 
ution growth. If the national productivity 
continues to increase at an average rate of 2 
to 3 percent a year as now seems probable,’ 
and if a satisfactory adjustment can be made 
when necessary from the production of war 
materials to consumer goods, this rise in over- 
all national productivity will continue to stim- 
ulate national population growth and west- 
ward migration.*® , 
e most i a's 

ill be the extent to which the state 

provides a level of economic prospérity com- 
0 other a ion. = 

tain a relatively high in-migration rate the 
expansion of the state’s industries, particularly 
in the basic manufacturing and durable 
goods fields, must continue. The agricultural, 
service, and_recr ali i ‘ 
t roportionatel 


q be proportionately less significant 
ST agra Sop ee ' 
growth in the decades ahead. 


Much of California’s economy during the 
past eighteen years has been built upon mili- 
tary defense expenditures. A significant per- 
dee & COR ccaheveen now de- 
pends upon defense industries. Any abrupt 
decline in defense expenditures would have 
dislocating effects that would carry over for 
several years or until other industrial expan- 
sion is able to close the gaps. 

Employment opportunities in research, in 
manufacturing industries, and at military in- 
stallations have provided an incentive for 
continued population increase.® Apart from 
economic and social opportunities, the chief 
attraction of California for much of the na- 
tion's population has been its climate and 
other living advantages. Many additional fac- 
tors might be listed to explain the mushroom- 
ing population growth of the state, particu- 
larly of the Bay Area. Some of these are 
undoubtedly a cause of expansion of all major 


"See, for example, the estimates of the Presidential 
Policy Commission in Resources for Freedom, Vol. I 
(Washington, 1952). 

*Joseph S. Davis, “The Population Upsurge and 
the American Economy,” Journal of Political Econ- 
omy (October 1953), pp. 369-88. 

*For a more thorough treatment of the relation- 
ships between population and industry in California, 
see Paul F. Griffin and Robert N. Young, California 
~The New Empire State (San Francisco: Fearon 
Publishers, 1957); and, same authors, “Recent Land 
Ise Changes in the San Francisco Bay Area,” Geo- 
graphical Review, Vol. XLVII (July 1957), p. 397. 
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TABLE 2.—SANTA CLARA County POPULATION, 
1930-1957! 








Year 


1930 

1940 _ 
ins 
1650) 
1955 __.... 
1956 _. 
1957? __ 


1Source: Media Agencies Clients, 
October 1, 1956, p. D-4. 
2 Projection. 


Population 


145,118 
179,949 
219,000 
290,547 
407,400 
456,800 
485,000 


Special Market Issue, 








metropolitan units, but the Bay Area has the 
added enticement of a unique landscape com- 
bined with a mild subhumid climate at low 
elevations. The local variations in surface con- 
figuration and climate are well known. Less 
spectacular, but nonetheless appealing to visi- 
tors and residents alike, is the wide range of 
vegetation types. 


SANTA CLARA COUNTY——A CASE STUDY 


The current transformation of the Califor- 
nia landscape occasioned by the great mid- 
century migration to the state is strikingly 
illustrated by the Santa Clara Valley, particu- 
larly its larger northern section, the parallelo- 
gram of alluvial land at the southern end of 
San Francisco Bay. Before the war, the val- 
ley’s economy was keyed to its prime orchards 
and truck crop farms; in San Jose, the re- 
gional center, the only significant “export” 
industry was concerned with the processing of 
food. In the past decade, especially since 
1950, there has occurred a rapid shift from 





the cliaracteristic prewar use of land in the 
‘northern part of t y-tq_urban residen- 
t 


ia artly as an accompaniment of in- 
dustrialization and growth.'° 


The county and the area have been receiv- 
ing people at a rate exceeding anything in the 
history of the United States except for the 
1848 Gold Rush."! It has been estimated that 
the population of Santa Clara County may 
reach the half-million mark by 1960, and the 
million mark by 1970.'* Table 2 indicates 


10 David E. Sopher, “Post-War Urbanization of the 
Santa Clara Valley,” paper read at the California 
Council of Geography Teachers Meeting, Sacramento, 
May 5, 1956. 

11“Santa Clara Valley Unlimited,” San Jose Mer- 
cury—News, January 19, 1958. 

12“ ‘Negative’ Cities Endanger County Growth,” 
San Jose News, February 24, 1958. 
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TABLE 3.—SAN Jose Crty Lrurrs PoPpuLATION, 
1930-56 
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TABLE 5.—SanTa Ciara County INpustriat Prayr 
EXpPaANsION, 1946-55! 








Year Population 





57,651 
68,457 
84,650 
95,280 
112,645 
126,850 


1930 
1940 
1945 
1950 
1955 
1956 





Media Agencies Clients, Special Market Issue, 


1956, p. D-4. 


1 Source: 
October 1, 


that the population tripled between 1930 and 
1956 and increased nearly 57 percent between 
1950 and the present. Within the San Jose 
city limits, the population growth has been 
similar, the total being 33 percent greater in 
1956 than in 1950, and now amounting to 
about 2% times that of 1930 (see Tables 3 
and 4). 


Changes in Character of Area, 1945-58 
fisot in Santa War II, a distinct ony was 
in c = e - 


evid 


: ieoutly sateen area.1> Manu- 
facturin nly sgriculursl_are the chief 
Gas a cain. be 1947, 28,338 per- 
sons were employed in manufacturing within 
the county, the overwhelming bulk of them 
either in or immediately adjacent to the city 
of San Jose. This number rose to 45,838 in 
1955. A breakdown of industrial expansion is 
given in Table 5. 

Although there were unmistakable signs of 
this industrial revolution as early as 1945, not 


13 Sopher, op. cit. 


TABLE 4.—SAN JosE URBANIZED AREA POPULATION, 
1948-56! 








Year Population 





1948 
1950 
1951 
1952 
1953 
1954 
1955 
1956 


166,902 
176,473 
179,374 
183,687 
187,432 
193,053 
201,845 
227,298 





Media Agencies Clients, Special Market Issue, 


1956, p. D-4. 


! Source: 
October 1, 


New plants 
Investment 


Expansion of plants 
Number Investment 





Year Number 





1946 12 
1947 10 
1948 9 
1949 9 
1950 15 
1951 22 
1952 21 
1953 23 
1954 35 
1955 25 
1956? 16 


Total 197 


$ 3,740,000 18 
7,120,000 27 
3,460,000 33 
9,345,000 45 
2,215,000 48 
7,450,000 67 
4,777,000 64 
60,708,000 50 
11,108,000 89 

4,216,965 110 
78,535,000 101 


$192,674,965 452 


$ 2,472,000 
2,322,750 
3,454,095 


$ 78,160,681 





1 Source: Santa Clara County Planning Department. 
2 First seven months of 1956. 


until 1950 did officials become seriously con- 
cerned. Since 1950, and especially since 1953, 
new industries have arisen and expansions of 
old industries have occurred at an extraordi- 
nary rate. 

With such growth in manufacturing, the 
rate of population increase accelerated cor- 
respondingly. About 70 percent of the 179,00 
people in Santa Clara County in 1940 were 
living within incorporated jurisdictions or in 
urban fringes immediately impinging upon 
these.1* The entire economy of the valley 
was structured on the agricultural production 
of the land, and most of the urban population 
was employed in activities which served the 
basic agricultural area. By 1957 the popula 
tion had increased to 485,000 in the county— 
a growth of more than 300,000 in 17 years. 
This population was redistributed on the basis 
of 75 to 80 percent living in an urban pattem. 
Much of the agricultural area had become 
suburban fringe development.'® During this 
time the cities had grown, by annexation and 
by the incorporation of new cities, until the 
ee 2 area sco tripled since 1948. 

ess_and qnpeosion have 


rban development has taken piece 
: growth is a + in 

nwt losses in Santa Clare County as shown in 
soil conservation tables of the United States 


14 Karl J. Belser, “The Impact of Urbanization 
a Rural County,” paper read before the American 
Society of Planning Officials Conference, San Frat 
cisco, March 19, 1957, p. 3., mimeographed. 

15 San Jose Mercury—News, January 15, 1958, p. 3 
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Soil Conservation Service. Of 232,000 acres in 
cultivable soils (Grades I through IV),’® 
76,000 were converted to urban use from 1942 
to 1957 (Fig. 2). 

Unfortunately, what is happening in this 
county is happening, in large part, in the state. 
Soil capability maps of California reveal that 
almost in every case where Grade I soils oc- 
cur, a growing urban center is spreading out 
from the core of the area. These towns orig- 

In 1934 the National Resources Planning Board 
dassified the land area of the United States accord- 
ing to five grades of natural productivity for crops. 
Grade I land was deemed excellent for the staple 
crops climatically adapted to the region in which it 
lies; Grade II, good; Grade Ill, fair; Grade IV, 
poor; and Grade V, essentially incapable of tillage. 
(Cited from George S. Wehrwein, “The Administra- 
tion of Rural Zoning,” Journal of Land and Public 
Utility Economics, August 1943, p. 264.) For greater 
detail of “land capabilities” as applied to California, 
e Leonard R. Wohletz and Edward F. Dolder, 
Know California’s Land (Sacramento: State Printing 
Office, 1952 


Santa Clara County—land capability classes. 


inally were located as service centers for agri- 
cultural communities. With increasing popu- 
lation pressures, the towns are spreading out 

_over their most fertile acres, destroying the 
very asset that brought them-into_being.!" It 
has become increasingly apparent that the 
preservation of California’s best agricultural 
land is crucial. 


Underlying Factors Causing Change 


Why did Santa Clara County change from 
an agricultural community to an area of urban 
fragmentation? Basically the factors causing 
the transition fall into three categories: (1) 
population growth; (2) policy conflicts and 

Ordinated planning; and 


-errltural economies 


Re, 
Population Growth 
The postwar population influx into Califor- 


'T Western Canner and Packer, Vol. 47 (August 
1955), p. 19. 
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nia and into Santa Clara County pointed up a 
iF cit in ava ing. During the 
war, as eto man the new wartime 
industries, there had to be “doubling up” and 
other housing expedients. This seemed a tem- 
porary problem; but after the war it obvi- 
ously required a permanent solution. The 
demand for low-density housing set the stage 
for a new character in the housing scene—the 
speculative build ow made his en- 


a uilt 
single-family residemcés*® all like peas in a 


pod and all at one time. The occasional va- 
cant lots, which in the older housing pattern 
had provided some sprinkling of open space, 
were summarily filled in.’ 

Building permits for the county reflect the 
housing boom to meet the needs of new indus- 
trial workers. Table 6 reveals that almost 
twice as many units were built there in 1955 
as in 1951. San Jose in 1956 led all the nation’s 
cities in the value of building permits issued 
per capita.*° 





Policy Conflicts and Lack of 
Coordinated Planning 


uring th eriod there was plan- 
ningneither on the state level nor on ay 


rea i . Local pr ad been 


traditionally concerned with zoning rather 
than the development of long-range land-use 
plans. Thus there was no accepted guide as 
to where growth should take place, or, least of 
all, which areas could best be preserved for 
agricultural use.*!_ The farmer had tradition- 





18 For a detailed account of “building out” along 
horizontal rather than vertical lines, see Howard F. 
Gregor, “Urban Pressures on California Land,” Land 
Economics, Vol. XXXIII, No. 4 (November 1957), 
pp. 314-16. 

19 It has been noted that it is cheaper to build “out” 
than to build “up,” at least in California (perhaps 
simply because so little attention has been given to 
the latter alternative). J. J. Parsons, “Home-building 
and Furnishing Industries,” in Clifford Zierer, ed., 
California and the Southwest (New York: John Wiley 
and Sons, Inc., 1956), Chap. 25, part 2-D, p. 267. 

20“San Jose Leads U.S. in Building,” San Jose 
Mercury—News, January 19, 1958. 

*1 For a detailed discussion of rural zoning, see 
George S. Wehrwein, “The Administration of Rural 
Zoning,” op. cit., pp. 264-91. Erling D. Solberg also 
provides a comprehensive survey of the status of 
“Rural Zoning in the United States,” Agricultural In- 
formation Bulletin Number 59, Bureau of Agricultural 
Economics, U.S. Department of Agriculture (Wash- 
ington, 1952), 85 pp. 
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TABLE 6.—BuILpING PERMITs, SANTA Cara 
County, 1951-551 











Year —- 
Ae 
NR oe _ 7,914 
1953 TE 
1954 - aloes - 11,464 
_ _ ER 





*Source: Media Agencies Clients, Special Market Issue 
October 1, p. 9-D. J 


ally been an entrepreneur who was somewhat 
distrustful of any kind of governmental cop- 
trol. Especially suspect were zoning controls 
which might seem to limit his use of the land, 
In Santa Clara County most agricultural land 
had been classified in an unrestrictive zone 
permitting nearly all kinds of uses. When it 
was proposed to fit these lands into some pat- 
tern of more precise zoning, farmers were 
skeptical. 

Moreover, there was lack of agreement in 
the development of policies by the cities, by 
the county, by business, and by farm groups. 
In general, business and city government 
were eager for growth and welcomed its 


manifestations. armers and _ usually the 
county government, on-the-ether hand, wert" 


the county. 


” ~Gities-felt So pee’ Sa et ee to 
swell their tax base. Several cities made 


aggressive use of powers given to them by 
annexation laws and extended their bound- 
aries rapidly in many directions from the 
urban core.?? Generally, the only restriction 
on this expansion was competing annexation 
by another city. By expanding their sewer 
systems, cities were able to offer essential 
services to subdividers willing to annex. This 
permitted development on small-lot patterns. 
Annexation laws enabled the cities to “strip 
annex” down county roads in order to take in 
some subdivider whose land lay at a consider- 
able distance from the established city. Once 
sewer trunk lines were completed, large areas 
were committed to a pattern of intensive resi- 
dential development. 

The liberal financing policy of the Federal 
Housing Administration also aided this urban- 





22 Richard B. Andrews, “Elements in the Urban- 
Fringe Pattern,” Journal of Land and Public Utility 
Economics, Vol. 18, No. 2 (May 1942), pp. 169-83. 
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ization process. Although the F HA had rather 
stringent requirements affecting construction 
of individual houses, it had almost no plan- 
ning requirements. Financing was offered in- 
discriminately to builders whether or not, 
from a planning standpoint, they were build- 
ing in the proper place. By its impartiality, 
the federal government was actually, if unin- 
tentionally, subsidizing poor planning. 

A vigorous industrial expansion program of 
the San Jose Chamber of Commerce also 
contributed to county growth. During this 
period, the Chamber spent large sums in ad- 
vertising nationally the advantages of locating 
industrial plants in the county.** By 1957 the 
efficacy of this campaign was clearly demon- 
strated with the location here of such large 
industries as Ford Motor Company, General 
Motors, International Business Machines, 


2D, R. Lane, “Land of Abundance,” Motorland, 
Vol. LXXVII, No. 3 (May-June 1956), p. 11. 








General Electric, and Lockheed’s Missiles Di- 
vision. Nearly 300 new businesses of all types 
were established in the county from July 1956 
through June 1957, according to the State 
Board of Equalization. All the large indus- 
tri i cultural land 
for the plants themselves, each one consuming 

average O acres. This, naturally, was 
only a small part of the land consumed by the 
total urbanization which the location of these 
industries engendered. 


Agricultural Economics 


Spirali i occasioned—by_the 


competition for land —dis- 
quieting effect _on agricultural economics. 


«Whereas agricultural land had sold for _hun- 


dreds of dollars in the past, the farmer was 
now being offered thousands of dollars. By 
1957 agricultural land in some areas had 
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become worth $6,000 an acre in the open 
market.** This economic turmoil, of course, 
had a strong psychological effect on the 
farmer. He began to wonder whether it was 
worth his whil : in 










cult for a farmer to plan ahead on a stable 
basis when he saw land values going up all 
around him. 

Urban infiltration had disturbing effects, 
too, on the farmer’s operation. He could not 
spray on those portions of his land adjoining 
su : erage tendéd to incréase as 
su isi ushed around him. His water 
table was sinking; he had to dig deeper for 
water to irrigate his orchards. In some areas 
where the age of orchards had reached the 
point where they required replanting, owners 
began to wonder if replanting was worth 
while. In some areas, too, diseases like oak- 





*4 San Francisco Examiner, June 30, 1957, p. 5. 
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root fungus had decreased agricultural pro- 
duction. Orchards on soil of less than top 
quality could hardly be expected to face the 
competition of urban uses. For an orchardis 
reaching retirement age, there was a great 
temptation to sell out to subdividers, espe. 
cially if he had no sons or if his sons were not 
as interested in farming as he was. 

As subdivisions, industry, and commercial 
developments pushed in around him, the 
farmer saw his tax bills soar, The increase in 
taxes happened in two ways. First, as land 
sales were made and higher prices offered jn 
developing areas, the market value of land 
went up; the assessor consequently raised the 
assessed valuation of land in these areas. Sec. 
ond, as subdivisions sprang up in agricul. 
tural areas the demand for urban services 
increased. New schools, sewers, street lights, 
and other urban services added costs to be 
met with higher tax rates. Therefore the 
farmer’s tax rate increased simultaneously with 


his assessed valuation. In_many _ases,_the 
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. is agri ‘ tion co 
rofit from_h apicdeel-ninion se 
re tT be i creased costs of both these 
andar operations! cont. TF his 
land was annexed to a city, éby addition- 


ally burdening him with the city tax rate, it 
became a case of the straw which broke the 


camel's back. 


The Present Picture—1958 


In summary, ene Gay, CT 
one of urban fragmentation (Fig. 3)>—6fTban 
dé&elopment might - - 


pactly on the periphery of the existing urban 
cores (Fig. 


ul ial development and indus- 
try have followed this decentralized pattern. 
Large shopping centers with their wide ex- 
panses of asphalt parking areas have moved 
outside the central city. Industry, too, has 
sought elbow room and has gone to the 
outskirts where it can stretch out its ram- 
bling one-story structures and provide on-site 
parking.”® 

The economy has taken on a broader base.. 
It is no longer Satrely apricuiturat"Emiploy~ 
saat pakaps i 1eaS- seasonat-thath previously, 
but the kinds of industries that are locating in 
the valley now are perhaps more sensitive to 
national economic fluctuation than the agri- 
cultural-based industry which before was 
typical of the valley. 

Governmental structure is one of conflicting 
jurisdictions. There is no one governmental 
agency capable of carrying out a coordinated 
planning program for the whole metropolitan 


area. The population growth is putting a 
tremendous burden—on~the~school system,27 


the circulation network,**and other public 
— ——————_—~Ss 


ee eee eke inet 
Only cro : j turns have 
been_able to survive. Soaring lan S 


a 


“Donald Steyning, “Views of a Farm Owner,” 
paper read at Statewide Conference on Agricultural 
Zoning, California Chamber of Commerce, San Fran- 
cisco, January 27, 1956. 
= William B. Parsons et al., “Regional Rapid Tran- 
sit, A Report for the San Francisco Bay Area Rapid 
Transit Commission (New York, 1956), p. 9. 

‘It is estimated that a new elementary school must 

puilt for every 600 families coming into an area. 

The circulation network has become a major 
problem with Lockheed’s new Missiles Division. So 


~ Instead, rag ag ay 
all over the valley floor in a ter-skelter, 
indiscriminaté em. Not only subdivisions, 


threaten to crowd out even those crops which 


‘grow—better~hesre—than—anywhere else. Soil 


conversion statistics indicate that 257 acres of 
land have been used in this county to accom- 
modate each 1,000-population increase.?® The 
current rate of population increase in the 
county is 50,000 persons a year. About 13,000 
acres of agricultural land are being lost annu- 
ally to urban use. There is a total of 835,200 
acres in the county. But only 232,000 of these 
acres are cultivable land, and of these, 76,000 
already have been converted to urban uses. 
There remain today, therefore, only 156,000 
acres of cultivable land. If land conversion 
proceeds uncontrolled at the present rate, all 
cultivable land could be used up in about 
twelve years. 


Can the Farm and the City Be United? 


The random, shotgun development pattern 
of Santa Clara County and of other California 
areas has resulted in a situation in which the 
farm is surrounded or partially enclosed by 
subdivisions (Fig. 5). Several important prob- 
lems are raised by this process of enclosure 
and fragmentation: (1) Can the farmer con- 
tinue to exist and function under these condi- 
tions? (2) What is the minimum profitable 
acreage of a farm? (3) What is the minimum 
width at which a farm plot can be operated 
effectively? Perhaps as interesting, although 
not as important, a consideration is the ideal 
shape of the farm in the midst of urban 
development. 

Field work was conducted on these prob- 
lems during April and May 1957, in the 
northern part of the county.*® Thirty-two 
farmers were interviewed (a _ standardized 
questionnaire form was used), and an equal 
number of nonfarm home-owners were ques- 
tioned regarding their feelings on farming 
operations adjacent to their homes. 

Consideration of the minimum size _ re- 
quired for a farm in the midst of urban devel- 
great is the traffic congestion that shifts are staggered 
at ten-minute intervals and it takes approximately 
two hours to empty the plant’s parking lot. A recent 
traffic survey conducted by the DeLew Cather Engi- 
neering firm estimates that a $14 million highway 
construction program will be needed to solve the 
problem. 

*? David T. Rayner, Annual Crop Report, Santa 
Clara County (December 1957), p. 6. 

8° Work conducted under the auspices of the Santa 


Clara County Planning Department and with county 
funds. 
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Photo by Warren Terriberry 


Fic. 5. Scattered urban encroachment on Class I soils in northern Santa Clara County. Note the “building 
out” pattern along horizontal lines and the small patches of farm land surrounded by subdivisions. 


opment may be handled from the economic corn, beans, and the like, on a rotation basis 
aspect—that is, which size farm represents the (that is, when one crop goes out, another is 
marginal one? This determination was felt to planted) with the result that many crops are 
be most pertinent, and data gathered reflect raised on the same plot of ground in any one 
this consideration (see Tables 7 and 8). year. The other category is berries, among 
Row crops were divided into two types. which strawberries are dominant. 
One category is simply labeled “truck garden- Figures shown in both tables include some 
ing” and includes raising tomatoes, celery, or all of the following considerations: cost of 
thinning and pruning operations, irrigation 
TABLE 7.—MINIMAL AND DESIRABLE SIZES OF FARMS difficulties, necessity of purchasing agricul 
IN Mayor OrcHarp Crops, SANTA CLARA COUNTY, 
1957 TABLE 8.—MINIMAL AND DesiIRABLE SIZES OF FARMS 
in Row Crops, SANTA CLARA County, 1957 








; Minimum Minimum Desirable Desirable 
Crop acreage widt! acreage width Mistess Sitatesem Desirable Desirable 
Crop acreage width acreage width 














Prunes 15 300’ 20-25 800’ 
Pears 15 300’ 20-25 800’ Truck , 
Apricots 15 300’ 20-25 800’ gardening ! 300’ 500 
Walnuts 20 500’ 25-30 1,500’ Berries ‘ 300’ 450! 
Cherries 10 3007 10 600’ Cut flowers 300’ 300 








erriberry 
uilding 


FARMS 
957 
Jesirable 

width 


—_—_—— 


1958 UrsBAN IMPACT ON AGRICULTURE IN SANTA CLARA CouNTY 205 


tural implements, the cost and availability of 
labor, disease and the uncertainty of nature, 
and the hazard involved in spraying for pest 
_ is the ideal shape of a farm in the 
midst of an urban development? Field inter- 
views and consultation with the County Agri- 
cultural Department lead to the conclusion 
that a square or nearly square shape is pos- 
sibly the ideal; however, only in spraying 
operations would this appear to be of impor- 
tance. Consider the diagrams below: 





15,540 sq. ft. 
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Diagrams A and B contain approximately 
€ same acreage. Let us assume that pears 
are planted in these plots, with normal spac- 


ing of 12’ x 24’, and that urban development 
surrounds both these plots. It is immediately 
evident that for spraying, rows 2, 3, and 4 of 
Plot A are sufficiently removed from “close” 
urban contact, except for a 2, 3, 4 and k 2, 3, 
4, to be considered safe, especially with use 
of liquid sprays. Likewise in Plot B, row 2 is 
a “safe spraying” plot, with the exception of 
a 2 and w 2. In summary, 48 trees in Plot B 
would be in a “marginal safety” zone of spray- 
ing, whereas only 28 trees in Plot A would 
possibly allow injurious sprays to drift toward 
adjoining urbanized areas. (Note: Spraying 
is not allowed under law when wind speeds 
exceed 5 m.p.h.) 

Secondary factors to be considered in the 
shape of farms in urban developments are 
dust and noise. Plowing and tilling the soil, 
with resultant dust, would appear to favor the 
square shape. Dust raised by plowing, etc., 
would have a chance to settle in this type bet- 
ter than others. Audibility of noise is a func- 
tion of space. The square type would always 
allow more space between the farm operator 
and surrounding development; hence it would 
be preferred. Minor considerations would in- 
clude the desirability of having as compact a 
shape as possible in order to keep better 
watch on the crop and prevent pilferage. 

The question has been raised as to whether 
or not the type of surrounding land use (in- 
dustrial, commercial, single- or multi-family 
dwellings) would affect the farm operation. 
In general, the answer appears to be negative. 
Light industrial or commercial use would be 
favored over residential because of the prob- 
lem of children pilfering the crops. A residen- 
tial area naturally will contain more children, 
a multi-residential zoned area a maximum 
number of children. Therefore the latter 
would be less desirable from the farm opera- 
tor’s point of view. It is assumed that light 
industrial plants would not pollute the atmos- 
phere enough to cause leaf damage. 

Tractor operations could presumably be 
carried on in the early morning or late evening 
without serious objections from surrounding 
light industry or commercial establishments. 
This is not the case with adjacent residences. 

Evidently noise, dust, and the danger inher- 
ent in poisonous sprayings are the main fac- 
tors affecting the size and shape of farms in 
urbanized areas, apart from economic consid- 
erations. Interviewees stressed the trouble 
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involved in carrying on farming operations in 
the face of urban development. Spraying op- 
erations result in telephone calls by neighbors 
to the local planning commission. Tractor 
operations in the early morning hours are 
impossible. Youngsters are continually wan- 
dering through the farm land, playing in 
trees, disrupting irrigation check systems, and 
removing fruit for immediate consumption. 
Smudging is unfeasible if residences adjoin 
closely. For these reasons, a fairly large 
width is desirable, with 1,300 feet possibly a 
figure to strive for. 

How does the urban resident feel about 
adjoining agricultural land? Fifty percent of 
persons interviewed gave such replies as: 

“I don’t like the dust.” 

“I keep the children indoors when the pick- 
ers are around.” 

“The pickers come over and use our water 
faucet.” 

_ “The plowing puts weed pollen and seeds in 
the air, drifts weeds onto our grass—we have 
to replant every several years.” 

“The sprays have ruined my washings.” 
Fifty percent of persons interviewed gave 
such replies as: 

“I have had no trouble with adjoining 
farms. The owner tells me when he is going 
to spray.” 

“The farm operator is considerate. He never 
sprays on Mondays.” 

“I like orchards around.” 

“No trouble. I like the spraying. It helps 
my own trees in the backyard.” 

Success or failure of farming operations 
adjoining an urbanized area is highly de- 
pendent on the attitude of the farm operator. 
A considerate, public-relations-conscious farm 
operator should be able to conduct his opera- 
tion with community approval. 


The Legal Remedy 


In 1955 the state legislature passed the 
Greenbelt Exclusion Act. Basically the law 
states that farm land zoned exclusively for 
agriculture in Santa Clara County may not be 
annexed to cities without the consent of the 
owners. Passage of this law by the legislature 
recognized that the urbanization of the best 
agricultural land is a state-wide problem. 

The Santa Clara County Planning Commis- 
sion has also taken a forward step in prepar- 
ing a special classification of land which is 
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related to agriculture and which prohibits 
within the districts so zoned the development 
of subdivisions, industry, or business, and se 
these areas aside for exclusive agricultuy) 
use. At the present time, the county's pro- 
gram, which has been in operation for approx. 
imately three years, has 20,000 acres of what 
is considered to be the best soil in the Sant, 
Clara Valley zoned in this manner. The pro- 
gram envisions that these areas can and 
should remain in agricultural use and that 
there is adequate acreage not zoned in this 
classification for all of the urban development 
which the county can support. The germane 
concept in this program is that land is avail. 
able for urban development and that room 
still exists on the best soil for profitable 
agriculture. 

Unfortunately, a conflict has developed be. 
tween the larger incorporated areas and the 
county government over the merits of this 
program. The former maintain that the de. 
vice to save agricultural land is merely a blind 
to control the annexing powers of cities— 
which in effect the law does do. A regional 
planning commission seems best able to deal 
with the difficulties that have arisen, and will 
continue to arise, in this field. 


THE CONSERVATION OF PRIME 
AGRICULTURAL LAND 


Of the billions of acres of land in the 
United States, a few million acres are able to 
produce at a very high level of production for 
the preponderance of our dietary needs. Be- 
cause they are high-level producing areas, 
capable of returning more per acre and conse- 
quently more per man-hour than any other 
areas in the country, their conservation has 
become a matter of national concern.*! The 
objective of good planning is to place these 
areas in reserve—permanent reserve, if at all 
possible— and to keep them producing at 
their maximum capability as long as possible. 
As the population of the nation grows, the 
demand for food products from these fertile 
acres is certain to increase. Current statistics 
notwithstanding, there is a scarcity of avail- 
able high-quality arable land in the world. 

In some regions there is no present prob- 





31 F. F. Elliott, P. M. Glick, and H. H. Miller, State 
Legislation for Better Land Use, A Special Report i! 
an Interbureau Committee of the U.S. Department 0 
Agriculture (Washington, April 1941), p. 97. 
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lem of a short supply of agricultural land. In 
the single-crop areas like the cotton, corn, and 
wheat belts, large areas are producing, and 
rhaps overproducing, these commodities. 
There is insufficient acreage, however, of 
fresh fruits, vegetables, and the other acces- 
sory specialty crops requiring critical condi- 
tions of soil, water supply, climate, and the 
ike. Thus the main objective should be to 
make such areas permanently agricultural. 

If the preservation of agricultural land is a 
primary objective, it is evident that the first 
steps in this direction have been definitely 
weak. There is nothing permanent about agri- 
cultural zoning because a local legislative 
body, by merely passing an ordinance, can 
change the zoning from one classification to 
another. In order to annex farm land, cities 
need only the consent of the owner. There 
are no laws stating that the nature or quality 
of the soil shall be a criterion for withdrawal 
from agricultural use. 

Tax relief at the assessed value level may 
be of great advantage to the farmer. How- 
ever, the farm adjacent to the agricultural- 
zoned farm may be developed for subdivision 
by the consent of the owner. All of the school 
and utility tax rates are then prorated over the 
entire region, including the exclusively agri- 
cultural area. This affords little protection 
for the farmer. 

A basic national problem presents itself: Is 
it necessary to permanently freeze the right of 
people to exploit their land for other purposes 
than agriculture? If so, an equitable means of 
accomplishing this must be determined. The 
following four solutions are suggested. 

(1) The federal government might estab- 
lish a national agricultural program, similar to 
that which gave rise to the National Forests. 
Title to the land would be acquired by the 
government and the land would be reserved 
for agricultural use. It could then be sold or 
leased to operators with use restrictions stip- 
ulated in the deeds. Leases could be long- 
tem with fairly nominal leaseholds, and the 
areas would be tax-exempt with payments in 
lieu of taxes to local governments by the 
federal government. 

(2) Either the federal or the state govern- 
ment could acquire by negotiation or by emi- 
nent domain the development rights on soils 
of prime agricultural quality. This would 
envision the payment to the farmer of the dif- 





ferential between the value of his land for 
residential subdivision and its value for agri- 
culture. This, over a period of years, could 
produce a substantial block of land in private 
ownership paying private taxes on the basis 
of its established use with no potential what- 
ever for development beyond this point. The 
state or federal government would have the 
rights of development; and these lands could 
be released when the pressure of demand 
seemed concurrent with the public interest. 

(3) The state or federal government might 
establish a soil bank program—not a soil 
bank program such as is currently in effect, 
in which the farmers have tilled the land 
most suitable for cultivation and placed the 
remainder into the soil bank,®? but rather one 
into which the farmer would be encouraged 
to put the best of his land; he would receive 
in turn certain benefits while also surrender- 
ing certain rights. 

(4) A tax subsidy might be established. 
One of the biggest forces which has placed 
pressure on agricultural land has been exces- 
sive taxation in expanding metropolitan areas. 
At the state or federal level a sinking fund or 
revolving fund might be used to subvent a 
prorata share of the taxes on agricultural land 
to local government. These subventions would 
become a tax lien against the property. If and 
when such property was converted to some 
other use, these back tax liens would have to 
be paid in full. 

Over a period of years this tax-subsidy pro- 
gram could operate as follows. The immedi- 
ate speculative proposals which people have 
planned and built up perhaps could be ex- 
ploited without loss in the 5 to 10 years of the 
first phase of the operation. However, after 
this period it might be assumed that the tax 
lien against the property would have crept up 
to the point where the disposal of this land 
would absorb the speculative increment which 
the land might possess for other types of use. 
Thus, when the agricultural land became 
competitive with urban land it would be 
stabilized and would neither have a premium 
on it nor a price advantage. 

In order to safeguard the farmer, the extent 
of his lien should never exceed a certain per- 


82 For a good background discussion on soil banks, 
see “Why a Soil Bank?” The Soil Bank Objectives and 
Administration, U.S. Department of Agriculture Gen- 
eral Publication (Washington, June 1956), pp. 1-5. 
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centage of the income from the land for agri- 
cultural purposes. Otherwise this land might 
soon become tax-delinquent on the basis of 
the tremendous lien against it. If a farm 
property becomes tax-delinquent, however, it 
should be stripped of its urban development 
rights before being sold and returned to the 
tax rolls. 

These four methods as outlined all have 
different aspects. Some of them are drastic 
and actually call for socializing certain kinds 
of land in the public interest. Others defi- 
nitely favor private decisions (for example, 
the soil bank, which would be optional for 
the farmer). 

The areas of immediate crisis are those 
where rapid urbanization is occurring over 
very valuable soils. There are large areas, 
traditionally used for high-value crop types of 
operation, which are not now in this particu- 
lar position and where any one of these plans 
would work fairly well. 
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CONCLUSION 


The key to the successful interrelations) 
of farm and city lies in a balanced land-use 
pattern that makes sense for the future, | 
should be possible to earmark for continuing 
agricultural use areas of good soils and high 
productivity. Obviously, the open spaces pro- 
vided by agricultural greenbelts are benefici 
not only to the agriculturist but to the entire 
urban community as well. These greenbelt 
can offer the amenity of breathing space in 
the urban pattern and can delimit commu. 
ties so that each is a recognizable entity, The 
best of the farms and orchards of Santa Clara 
County, as well as those of the entire state of 
California, deserve to be preserved on two 
counts. First, they are a valuable natural re. 
source and the key to a balanced economy, 
Second, they provide the breathing space 
which contributes so much toward keeping 
California a pleasant place in which to live. 
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SIDEWALK FARMING IN TOOLE COUNTY, MONTANA, 
AND TRAILL COUNTY, NORTH DAKOTA’ 


WALTER M. KOLLMORGEN anv GEORGE F. JENKS 


University of Kansas 


UILT by association may suggest that the 

western wheat belts not only gave us 
the terms “sidewalk farming” and “suitcase 
farming” but that emphasis on wheat farming 
loosens the ties that hold the farmer on rural 
farmsteads near his field of operation.? But 
suitcase farming is only moderately common 
in some western wheat growing areas* 
whereas sidewalk farming is significantly com- 
mon in other selected wheat growing areas. 
Field work in various wheat belts of the West 
has made it clear that the extent of these new 
modes of operation varies greatly in our west- 
em states. Random speculation might suggest 
some bases for these differences. Obviously, 
there are many kinds of wheat belts in the 
West. In some, crops are highly diversified 
and livestock activities may also be joined 
with grain farming. Farm management prob- 
lems vary not only from farm to farm, but 
from one type of farming area to another. 
Individually, by groups, and collectively, 
farmers face a variety of problems; some of 
these problems may discourage departures 
from traditional practices; others may encour- 
age departures. 

In the dry farming areas of the West wheat 
is seeded every second year whereas in the 
more humid sections annual seeding is -pos- 
sible. Do these differences offer clues to the 
incidence of sidewalk and suitcase farming? 
Dry farming practices, in turn, yield rather 
unlike results east of the Rockies and in the 


‘This study was made possible by support from the 
Office of Naval Research. 

*As we have pointed out in previous publications, 
sidewalk farmers live in nucleated settlements. Suit- 
case farmers live 30 miles or more from the border of 
the study county and distances to farming operations 
may be much greater. See “A Geographic Study of 
Population and Settlement Changes in Sherman 
County, Kansas, Part I: Rural,” Transactions, Kansas 
Academy of Science, December 1951, pp. 449-94; 
Part II: Goodland, and Part III: Inventory and 


Prospects,” ibid. March 1952, pp. 1-37; “Suitcase 
Farming in Sully County, South Dakota,” Annals, 
Association of American Geographers, Vol. 48 (March 
1958), pp. 27-40. 
*See “Suitcase Farming i / , § 

" i é g in Sully County, South 
Dakota,” op. cit. 
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Pacific Northwest. An average of twelve 
inches of precipitation in wheat growing areas 
of the Northwest brings more consistent yields 
than higher average annual precipitation in 
some of the steppe lands of the Plains coun- 
try. Is this difference significant in terms of 
sidewalk and suitcase farming? These are 
merely a few of the queries that can be 
posed and suggest lines of exploration and 
investigation. 

Although eight counties in the western 
wheat belts have now been investigated in 
terms of sidewalk and suitcase farming, this 
report deals only with sidewalk farming in 
Toole County, Montana, and Traill County, 
North Dakota. Toole County lies about 50 
miles east of the Northern Rockies and bor- 
ders the Canadian line. Traill County lies 
about 100 miles south of the Canadian line 
and borders the Red River (Fig. 1). In lati- 
tude, these counties have comparable posi- 
tions but significant differences prevail in 
such physical factors as elevation, land forms, 
soils, and precipitation. Perhaps the most sig- 
nificant difference in the environmental com- 
plexes of the two counties is the natural vege- 
tation. Toole County was and still is largely 
short grass country (blue grama) while Traill 
County was tall grass country (bluestem). 

Field work was carried out in Toole County 
during the summer of 1955 and in Traill 
County during the summer of 1953. Prelim- 
inary investigations made it clear that side- 
walk farming was fairly common in Toole 
County but limited in Traill County. Subse- 
quent investigations showed that nearly 30 
percent of the crop farmers in the former 
county were sidewalk farmers but that only 
14 percent of the operators in the latter county 
lived on sidewalks. Even with the foreknowl- 
edge that sidewalk farming was limited in 
Traill County, the county was studied in 
detail in an effort to discover factors that 
encourage or discourage new _ settlement 
patterns. 

Procedures in field investigation were simi- 
lar to those employed in studying a total of 
eight counties in terms of sidewalk and suit- 
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Location and orientation of Toole and Traill counties. Toole County borders Canada and lies 


about 50 miles east of the northern Rockies. Traill County borders the Red River and lies about 100 miles 


below the Canadian boundary. 


case farming. Eight weeks were spent in 
each of the selected counties. Data were gath- 
ered from local records, particularly the farm 
records of the Production and Marketing Ad- 
ministration, which has since been superseded 
by the Agricultural Stabilization and Con- 
servation Program Service. This agency has 
helpful data on nearly all farms producing 
wheat and certain other crops. However, it 
may not have land use data for farms which 
are largely or completely given to livestock 
enterprises. Since specialized livestock enter- 
prises are common in Toole County—because 
of slope, soil, and vegetation—there are large 
blocks of land in that county not covered by 
PMA records. 

As has been pointed out before, compiled 
PMA records yield different results than cen- 
sus records. PMA records apply only to tracts 
of land within a county, whereas census data 
are credited to the county where the owner or 
operator lives. Since many farm operators 
cross county boundaries, census data may 
exaggerate or understate farming conditions 
in places. For most counties, however, inter- 
county operations may approach some form 
of balance. 

PMA records for Toole County give full or 
nearly full coverage for land operated by crop 





* Several reports based on these investigations have 
already been published (see footnote 1) and several 
more will be published shortly. 


farmers but may not give data on what are 
largely or exclusively ranch or grazing opera- 
tions. The 1954 Census of Agriculture stil 
credits somewhat over 500,000 acres of “other 
pasture” to the county; most of this land 
never has been and apparently never will be 
plowed. PMA records listed a total of 475 
operators of cropland in the county, which 
covers about two-thirds of the land in the 
county. This number does not include many 
or most of the specialized grazing operations. 
The 1954 Census of Agriculture credits only 
446 farms to the county and this number 
would include ranchers who reported in that 
county. PMA records are accumulated by 
tracts of land farmed by various operators. 
These records were checked on a large-scale 
road map by both tract of land and name of 
operator and were found correct so far as 
operators covered by the PMA program are 
concerned. 


TOOLE COUNTY, MONTANA 
The Setting 

Toole County lies in the High Plains steppe 
country and shares with many other counties 
similarly located a record of retarded agricul- 
tural adjustments. At least by implication, 
federal land policy was here singularly obdu- 
rate in encouraging pioneers to convert short 
grass country to plow land, with the result 
that many pioneers met with more failure 
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Fic. 2. Relief of Toole County, Montana. Significant relief features occur in the western and north- 
western part of the county (Rim Rock escarpment), in the northeastern part of the county (West, Middle, 
and Grassy buttes), and along the Marias River in the southern part of the county. Rather extensive alkali 
flats are found eastward and southward of Sunburst and Kevin. 
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than success in becoming stable and secure 
yeomen. Crop farming did not make signifi- 
cant beginnings until the early twenties and 
was arrested by the depression of the thirties. 
Not until the forties did major land use trans- 
formation take place, and in these transforma- 
tions the sidewalk farmer found his place. 

Average annual precipitation in Toole 
County approaches 12 inches (11.85 inches, 
1906-55) and is characterized by sharp varia- 
tions. Only 7.11 inches of moisture were re- 
corded in 1942; the wettest year on record 
was 1906 when somewhat over 24 inches of 
precipitation fell in the county. Fortunately, 
about 80 percent of the moisture comes in 
summer when it is needed for growing crops 
and grasses, and moderate summer tempera- 
tures serve to make this moisture effective, 
particularly when good summer fallowing 
practices are used with timely field operations. 

Winter air masses moving across western 
Montana bring a rapid succession of tempera- 
ture fluctuations and unstable weather condi- 
tions. There are long periods of cold winter 
weather with little moisture. Winter snows 
are often dissipated by chinook winds so 
that there is an average of 150 days each 
year without significant snow cover in Toole 
County. Temperature extremes are less in this 
county than in eastern Montana and North 
Dakota. Average January and July tempera- 
ture are about 17° and 66°, respectively, with 
a frost-free season of about 116 days. 

Toole County is for the greater part high 
rolling plains country, sloping gently toward 
the south. The southern half of the county 
was covered by shallow drift (10 to 15 feet) 
during the last Wisconsin glaciation, while 
the northern half received deeper drift and 
some stony morainal material. Glacial boul- 
ders litter most areas of the county and need 
to be removed from cropland. 

Land forms and soil types restrict crop 
farming in Toole County. Three prominent 
physiographic features vary the gentle north- 
south slope of the plain (see Fig. 2). In the 
northeastern corner of the county, where a 
series of igneous buttes (West, Middle, and 
Grassy buttes) rise 1500 to 2000 feet above 
the general surface of the plain, slope and soil 
conditions exclude crop farming. The western 
and northwestern portions of the county are 
dominated by a sandstone escarpment. This 
fault scarp has steep slopes of 100 to 200 feet 
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in elevation which are broken by deep, nar. 
row coulees. These broken lands discourage 
crop farming, as do also those along the Mj. 
rias River in the southern part of the county 

Not shown on Figure 2 is an ancient depres. 
sion or valley lying east of the conspicuoys 
escarpment in the northwestern part of the 
county (in the general area of Kevin and Syp. 
burst) which is characterized by intermittent 
lakes, scablands, alkali soils, and stony mo- 
rainal material. This area is outlined fairly 
well in Figure 3 which shows little and yo 
cultivated lands in a major portion of the 
western part of the county. It is here that we 
also find much of the land not covered by 
PMA records (see Fig. 9). 

Poor soils in combination with steep slopes 
prevail in about 37 percent of the total area 
of the county (454,000 acres ) and this amount 
was classified as untillable in a report pre. 
pared by the U. S. Geological Survey in 1929: 
It is clear that this non-cropland represents 
the major portion of the “other pasture’ 
largely native grass — reported in the 1954 
Census of Agriculture in the amount of 
514,243 acres. Apparently cropland farming is 
approaching its area limits in Toole County. 

A physical condition that has an immediate 
bearing on the recent tendency to sidewalk 
farming is ground water supply. Most of the 
interior of the county does not yield a good 
supply of potable well water (see Fig. 4). In 
this major part of the county reliance must be 
placed on surface water or household water 
must be hauled. Hauling distances are con- 
siderable in some parts of the county, and for 
many rural farmers long stretches of roads are 
unimproved and difficult to negotiate during 
some seasons of the year. 

The discovery of gold at Butte, Montana, 
was largely responsible for the coming of the 
first settlers to Toole County. Very few of the 
gold seekers made substantial strikes and 
some of them returned to what later became 
Toole County, where they developed herds of 
cattle and sheep. Ranchers grazing the open 
range dominated the area until the turn of the 
century when drought and increasing compe 
tition for land reduced the size of some of the 


5See A. E. Aldous and J. F. Deeds, Land Classifi- 
cation of the Northern Great Plains: Montana, North 
Dakota, South Dakota, and Wyoming, U. S. Geo- 
logical Survey, mimeographed report (Washington, 
1929), p. 24. 
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Fic. 3. Percent of cultivated land, by sections, in Toole County, 1926 and 1951. Note the absence of 
cultivated land in the northeast (Butte mountains), northwest (alkali flats), and the near-south (breaks 


along Marias River). 


grazing operations. In 1909, land was opened 
to homesteading and a rush of homesteaders 
arived in 1910 and 1911. Among these was 
a substantial quota of school teachers, bar- 
tenders, day laborers, and others with little 
or no experience in farming. Homesteaders 
had appropriated much of the best land by 
1914, the year in which Toole County was 
established from parts of Chouteau and Hill 
counties, 

During the ten-year period from 1910 to 
1919 the settlers experienced a mixture of 
boom and bust crops. Only two paying crops 
were harvested, in 1915 and 1916; in several 
years crops were complete failures and in 
other years yields were limited. After severe 
droughts in the years 1917-19 many settlers 
faced bankruptcy and left. Tax delinquency 
became widespread. Pioneer farming in Toole 
County did not generate a folklore about the 
good old days.” Much needed to be invented 
and improved before grain farming gave some 
assurance of success. 

The population of Toole County reached 


6,714 in 1930 (Table 1) and since that time 
has remained relatively constant, but the dis- 
tribution of the people in the county has 
changed. As is common in many advanced 
agricultural areas, more and more of the 
population is concentrated in trade centers 
and fewer in rural areas. The population of 
Shelby, the county seat, increased from 2,004 
in 1930 to 3,058 in 1950, and the rural farm 
population declined from 3,900 to 2,613. The 
village of Sunburst also increased from 1930 
to 1950 (486 to 845) but the other villages 
have remained relatively constant or declined. 


TABLE 1.—PopuLATION, TOOLE County, MONTANA, 











1920-50" 
Total Rural 
Year population farm Shelby Sunburst Kevin 
1920 3,724 3,187 537 — — 
1930 6,714 3,900 2,004 486 324 


1940 6,769 3,162 2,538 709 360 
1950 6,867 2,613 3,058 845 351 





1 Compiled from U. S. census reports. 
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Water availability and quality in Toole 


Devon, Dunkirk, and Ethridge are now very 
small villages with empty stores and other 
business buildings giving evidence of a more 
prosperous past. 

Tax records in Toole County show some 
drastic changes in rural housing since 1919- 
20. These records list 2,400 rural farm dwell- 
ings for the fiscal year 1919-20, of which 1,878 
were classified as houses and 522 as shacks. 
The records do not show how many of these 
were occupied permanently or part time. By 
1936 the total number of rural dwellings had 
declined to 877, of which 336 were vacant. 
In 1949 there were 599 occupied rural dwell- 
ings and many abandoned farm homes. Even 
today numerous relic homes and shacks can 
be seen in rural parts of the county. 


Major Trends and Changes in 
Toole County Farming 


Efforts to project crop farming into Toole 
County prior to and during World War I met 
with little success. Fairly good crops were 
harvested during 1915-16 but then followed 
three dry years (1917-19) with crop failures, 
and many homesteaders and settlers left. 


September 


TABLE 2.—NUMBER AND AVERAGE SizE oF Farus 
IN TOOLE County, Montana, 1920-501 








Average size 
(acres) 


933 6ll 
605 784 
597 1,270 
635 1517 
569 1,833 
442 2,518 
438 2,471 


Year Number 





1920 
1925 
1930 
1935 
1940 
1945 
1950 





1 Compiled from U. S. census reports. 


Farm land could be purchased by paying 
delinquent taxes. The number of farmers de. 
clined rapidly during this period and als 
during the twenties. The census of 1920 cred- 
its the county with 933 farms but this number 
declined to 605 in 1925 (see Table 2 and Fig 
5). Since that time reduction in number of 
farms has been less drastic. The average size 
of farm, however, shows a sharp increase 
since the first census report on this county; it 
expanded from 611 acres in 1920 to 2518 
acres in 1945. Only a moderate reduction in 
average size has taken place since then. 
Rapid changes in land use practices in 
Toole County are suggested in Figures 3 and 
6. In 1926 only a small number of sections in 
the county show cultivated land, but by 1951 
large areas of the county had been converted 
to cropland. In fact, nearly all of the land 
suitable for farming was by then under cult- 
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Fic. 5. Number and average size of farms in Toole 
County, 1920-55. Number of farms decreased sharply 
whereas average size of farm increased in striking 
manner. Source: U. S. census reports. 
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Fic. 6. Major cropland uses, Toole County, 1919-— 
54. Wheat and barley are the leading crops. Crop- 
land farming made significant beginnings only during 
the twenties and also expanded rapidly after World 
War II. Source: U. S. census reports. 


vation. Prior to 1949 increases in cultivated 
land meant largely expansion in wheat farm- 
ing. During the fifties barley played an in- 
creasingly important role. Only small acre- 
ages are devoted to corn, flax, rye, oats, and 
mustard. Mustard has proved successful in 
recent years and seems to offer opportunities 
to diversify crops and income. 

The expansion of cultivated land has not 
brought a proportionate decline in livestock 
numbers. Type and number of animal units 
changed very little from 1945 to 1955 (Fig. 7) 
although much land was converted to crop 
faming. The number of sheep grazed in the 
county was about the same in 1955 as in 
1920 but more cattle were reported in 1955. 
Hog production has always been limited. 
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Fic. 7. Changes in number of farm animals in 
Toole County, 1920-54. Source: U. S. census reports. 


Sheep production flourished especially in the 
thirties, but the extensive sheep herding days 
of the thirties are not likely to be repeated 
under present land use practices. 

Changes in the agriculture of Toole County 
must be viewed in terms of changing tech- 
nology. Early settlers with their moldboard 
plows and horses for power lacked the facili- 
ties and the know-how of converting Toole 
County to a small-grain empire. These defi- 
ciencies were in large measure resolved in the 
short span of several decades, and in the 
resultant changes the suitcase farmer found 
his place. 

During the twenties reasonably efficient 
combustion engines of moderate size were 
mounted on wheels and provided the farmer 
with fairly dependable and maneuverable 
tractors. Tractor power, particularly when 
rolling on rubber, gave the American farmer 
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Fic. 8. Variations in annual precipitation and per acre wheat and barley yields in Toole and Trill 
counties, 1920-57. With modern technology, Toole County yields compare favorably with those of Trail 
County, although average annual precipitation is a good deal less. Sources: U. S. weather records and state 


and federal agricultural statisticians, cooperating. 


the speed and efficiency needed to cope with 
the large fields common in our dry-farming 
areas. During the thirties summer fallowing 
came into almost general practice in the 
western parts of the Plains, encouraged by 
drought, government auspices, and results in 
yields and operational costs. In rather rapid 
succession the one-way plow, the duck-foot, 
and the rod weeder were adopted and helped 
to meet the challenge of large fields calling 
for quick and timely operations. The one-way 
plow, in turn, has been combined with and 
partly replaced by spike implements and 
shovels (the Noble blade). Spiked imple- 
ments have proved particularly efficacious to 
cope with boulder-littered fields in that they 
are less subject to injury from rocks, so that 
ground can be broken and seeded to wheat 
without removing all or even most of the 
otherwise troublesome boulders. Even imple- 
ments for gathering rocks and boulders be- 


came common to clear the fields of glacial 
material that formerly ruined many a mold- 
board plow and other implements. 
Technology and new methods of soil man- 
agement have contributed much to the ex 
pansion and success of dry farming in Toole 
County. This is well illustrated in Figure 8, 
which shows average yields of wheat and 
barley and average annual precipitation for a 
series of years for both Toole County, Mon- 
tana, and Traill County, North Dakota. — 
While average annual precipitation m 
Toole County is somewhat less than 12 inches 
and in Traill County somewhat more than 20 
inches, average yields of wheat and barley 
show much less difference, particularly since 
about 1940. In fact, yields of barley during 
recent years in Toole County might suggest 
that this area is better barley country than 
the Red River area of North Dakota. Wheat 
yields show wider variation in Toole County 
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TABLE 3.—TYPE OF FARMER AND NATURE OF LAND UsE, TOOLE County, MonTANA, 1955! 








Land Use 


Size of 





Farmers Total 


Cropland 


Wheat Non-cropland _ operation 





Type of 
rset Per- Per- 


Number cent Acres cent 


Acres 


(acres ) 


Per- Cel 
Average Median 


cent 


Per- 
cent 


Per- 


Acres Acres cent 





70.5 
25.8 


603,736 


aE 321 67.6 
221.553 


sidewalk’ 141 29.7 
3 2.7 


356,669 
154,495 


66.6 
28.9 


68.8 
26.9 


153,009 
59,838 


247,067 
67,058 


76.7 
20.8 


1,911 1,440 


100 =222,495 100 321,988 100 1,820 





1 Compiled from local PMA records. 


2Rural operators who reside in Toole County and adjacent counties. 
3 Farmers residing in towns in Toole County, or within 30 miles of county line. 
4 All operators who reside beyond 30 miles of Toole County line. 


than in Traill County, but several peak years 
show greater per acre yields in the more 
western county. 

The generally upward trends in per acre 
wheat and barley yields shown in Figure 8 
are of more than passing interest in that they 
reflect major changes in the success of grain 
farming for Toole County but only moderate 
improvements for Traill County. For both 
counties the yield lines reach significantly 
higher levels after about 1940 than before 
that time. For Toole County, the yields shown 
prior to 1940, and particularly the early twen- 
ties, suggest that crop farming was still experi- 
mental and a high-risk enterprise. Following 
1940, yields are generally higher, and those 
higher yields combined with higher prices 
have brought a greater measure of security to 
the farmers. For Traill County average yields 
also moved upward early in World War II 
but it cannot be said that the earlier period 
shown on Figure 8 represents an experimental 
period, associated with population and settle- 
ment instability. The higher yields shown for 
late years are common to many counties in 
all parts of the country and result from better 
machinery, seed selection, commercial ferti- 
lizer, and acreage selection for cash crops 
(crop control program). In terms of magni- 
tude, these changes are evolutionary rather 
than revolutionary when compared to Toole 
County. The less drastic changes did not give 
rise to much sidewalk farming. 

Recent yield data shown in Figure 8 sug- 
gest that Toole County very nearly matches 
Traill County as a wheat- and barley-produc- 
ing area, although fallowing practices bring 
only one crop in every two years. In terms of 
average yields, since 1940, differences are 


slight. Nonweighted average yields per acre 
in Toole County from 1940 through 1957 
come to 17.7 bushels for wheat and 28 bushels 
for barley; for Traill County the same aver- 
ages come to 18.7 and 26.2 bushels. At least in 
some places dry farming has come of age. 


Sidewalk Farming in Toole County 


In the summer of 1955, the PMA records of 
Toole County listed 475 farmers. Further 
inquiry established that 321 (67.6 percent) 
were rural farmers, 141 (29.7 percent) were 
sidewalk farmers, and 13 (2.7 percent) 
were suitcase farmers. (See Table 3 and Fig. 
9.) Total cropland and wheat acreages cor- 
respond rather closely to the percentage dis- 
tribution of these classes of operators although 
the ratio is somewhat low for sidewalk farm- 
ers and high for suitcase farmers. Non-crop- 
land represents mostly grassland and in this 
category rural farmers reported more than a 
proportionate amount and sidewalk farmers 
less than a proportionate amount, because 
sidewalk farmers as a class give less emphasis 
to livestock enterprises. Median operations 
are the largest for suitcase farmers (1,880 
acres) and the smallest for sidewalk farmers 
(1,040 acres). The reader should be reminded 
that Table 3 covers a total of 857,264 acres in 
Toole County (nearly all of the cropland and 
cropland farmers ) whereas the census credits 
the county with 1,257,600 acres. 

Sidewalk farming reaches into all parts of 
the county where cropland farming is possible 
(compare Figs. 2, 3, and 9), although greater 
concentrations border the flat alkali flats in 
the west-central part of the county. Most of 
the land farmed by sidewalk farmers lies in 
the large interior of the county where only 
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Fic. 9. Types of farm operators in Toole County, 1954. In 1955 the PMA records of Toole County listed 
475 farm operators, which number included practically all the crop farmers in the county. These 475 farmers 
listed about two-thirds of the farm land (857,264 acres) in the county on their record sheets. The remaining 
one-third of the land not covered by PMA tfecords is largely in grazing units and their operators function 
largely independently of the stabilization program. 
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Fic. 10. Types of land ownership in Toole County, 1954. About 17 percent of the land in the county 
is absentee owned. 
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TABLE 4.—TENURE STATUS OF FARMERS, BY TYPE OF 
Operator, TOOLE County, Montana, 1955? 
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TaBLe 5.—Lanp Ho.pincs, By Type or Owy 


TooLe County, Montana, 19551 ” 








Type of operator 
Rural Sidewalk Total 
Number Percent Number Percent Number Percent 





Tenure 
status 








109 22.95 
219 46.10 
147 30.95 


475 100 


Full owner 81 24.25 28 19.86 
Part owner 164 49.10 55 39.01 


Full renter 89 26.65 58 41.13 
Total 334 100 141 100 





1 Compiled from local PMA records. 


surface water is available and this is usually 
too alkaline for human use (see Fig. 3). 
While this coincidence does exist, it should 
not be assumed that water problems are the 
prime or even a prime consideration explain- 
ing sidewalk farming. 

Speculation about sidewalk farming may 
suggest that it is related to the tenure status 
of farmers. Tenants, for example, lack title to 
land on which to build rural homes. Table 4 
shows the tenure status of crop farmers in 
Toole County. About 41 percent of the side- 
walk farmers are full renters as against about 
27 percent of the rural farmers. Conversely, 
rural farmers rate higher in full and part 
ownership. Many tenant informants among 
the sidewalk farmers reported that their farm 
tracts lacked farm improvements or that a 
shack of earlier vintage was either run down 
or too small and nearly always lacked modern 
conveniences. Living off the farm was there- 
fore necessary and living in town expedient. 

Many informants in dry-land wheat farm- 
ing areas relate sidewalk farming to absentee 
landownership. Table 5 and Figure 10 show 
that absentee ownership is significant in 
Toole County. Both table and figure give full 
coverage for the county and therefore cover 
grazing and other units not reported by crop 
farmers. About 17 percent of the acreage of 
the county is absentee-owned. 

Figure 11 shows the location of absentee 
owners of Toole County land for 1954 (July). 
Eastward most of the absentee owners live in 
the states west of the Great Lakes. These 
states contributed many of the homesteaders 
who came to the county. After securing their 
claims, or poor success in farming, many 
returned eastward, perhaps to their pre- 
vious place of residence. Others moved to 
the Pacific states, particularly to large urban 
centers. 


Acres owned 


Type of owner ~ Number Percar 





621,940 498 
216,220 173 
196,515 157 
55,320 44 
79,310 64 
59,870 48 
o.)  | 


Absentee 

Shelby 

Other local towns 
State 


Other holdings (oil companies, min- 
ing claims, and nonagricultural) 18,760 15 


1,249,510 100 





1 Compiled from Toole County courthouse records, 


Absentee ownership in combination with 
tenure conditions, growing size of farming 
operations, and other factors provide essential 
clues to sidewalk farming. Owners of tenant- 
operated farm land no longer find it necessary 
to provide housing or other costly improve- 
ments. Competition for rented land is keen 
enough to secure renters who find or provide 
their own housing, either in town or els- 
where. Consequently, farmstead abandon- 
ment with many relic homes or shacks is a 
conspicuous feature in these farming areas. 
Again we should recall that not many good 
houses were built in this steppe country dur- 
ing early days because few farmers fared well 
over a period of years. Many of the pioneer 
structures measured only 12 by 14 feet. 

In Toole County as in many other westem 
wheat-producing counties the rapid increase 
in average and median farm size has served 
to predispose many farm operators to side- 
walk farming. Expansion of operations fre- 
quently means the farming of several or more 
tracts that are dispersed over considerable dis- 
tances. Such farming calls for mobile equip- 
ment and much traveling back and forth, 
regardless of whether the operator lives in 
town or in the country. Living in the county 
does not reduce travel much. In fact, many 
amenities are gained by living in town, a loca- 
tion often preferred by women, with or with- 
out children. 

Crop farmers who are prospective home 
builders in Toole County, whether owners 0 
renters, may well give serious consideration to 
building (or buying) a house in town. Houses 
built or renovated in rural areas do not usu- 
ally enhance the value of farm units apprect 
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ably. On the other hand, homes built or pur- 
chased in town usually are a good investment. 

Shelby is the largest trading center in Toole 
County (population 3,058 in 1950) and is 
usually preferred by local sidewalk farmers as 
a place to live. Fifty-eight percent of the 
sidewalk farmers in the county lived in this 
county seat town in 1954. The other trading 
centers range down to very small size and 
provide extremely limited opportunity for 
shopping and recreation. In Shelby, on the 
other hand, attractions are many. It is the 
only town in the county that lies at the inter- 
section of two good hard-surfaced roads (U. 
S. Highways 2 and 91). Tourists to and from 
Glacier National Park pass through this town 
in great numbers in summer and so there 
are numerous hotels, motels, apartments, and 
bars. There are also several movie houses, 
three large halls owned by fraternal orders, 
numerous churches, and good school facili- 
ties. A somewhat unique practice consists of 
renting apartments and motels to farmers for 
nine months and to tourists during the sum- 
mer. Thirty-seven farm families in Shelby 
could be classified as “in and out” sidewalk 
farmers in 1955 in that their stay in the coun- 
try lasted only during the short summer 
months (school vacation period ). 

Many and varied impressions about side- 
walk farming in Toole County can be gained 
from local informants. These informants are 
not likely to analyze the drastic agricultural 
changes that have taken place in recent years 
and which have given more promise to agri- 
cultural activity. This greater promise in 
agricultural activity in turn has served to pro- 
vide the means that it takes to plan and build 
more good homes. Living in a shack is no 
longer necessary for the many. Expectations 
have multiplied and so have the means of 
achieving them. These transformations are not 
uppermost in the minds of local informants. 

Distances, nature of roads, school problems, 
water problems, and housing problems recur 
most often in explaining or justifying side- 
walk farming. Informants among sidewalk 
farmers always present one or several of these 
as the most urgent problems that led to a 
decision to move to town. As elsewhere, side- 
walk farmers seem to feel that they must jus- 
tify their decision to live in town. Other 
informants are likely to dwell more on utili- 
ties, conveniences, and amenities of life as 


September 





Pie... 
ROADS | 
MONTANA 


ALL WEATHER 
TOOLE COUNTY, 








PAVED 
GRAVEL —____ 











Fic. 12. All-weather roads of Toole County, 1949 
Toole County covers an area of nearly 2,000 square 
miles but has less than 200 miles of good all-weather 
roads. 


stimulants to sidewalk farming. To isolate 
and list dominant motives in respective cases 
would be a delicate and difficult task. 

The importance of distance should not be 
mitigated in a study of sidewalk farming. 
Toole County is about 42 miles wide (east- 
west) and 54 miles long and has only one 
reasonably adequate trading center in Shelby. 
In the entire county there are less than 200 
miles of good hard-surfaced roads (Fig. 12). 
Nine out of ten farms in the county are lo- 
cated on dirt roads, and the average distance 
to the nearest trading center (including very 
small ones) is about 9 miles. Snow and wit- 
ter-spring thaws isolate farm families or make 
traveling slow and uncertain. Such experi 
ences create problems in school attendance, 
shopping, sickness, and even household water 
supply, much of which is hauled from some 
distant point. 

Informants generally trace sidewalk farm- 
ing back to the late thirties and attribute 
many of the early moves to town to the prob- 
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Fic. 13. Relief of Traill County, North Dakota. Stream banks are the most conspicuous relief feature. 


lem of high school attendance. Daily trips to 
school seemed difficult or impossible, and 
boarding youngsters in town gave rise to dis- 
cipline problems and also seemed expensive. 
Youngsters attending grade schools are fre- 
quently confronted with similar difficulties. 
School consolidation has gained momentum 
over the years. In 1920 there were 60 schools 
in the county, most of them small country 
schools; in 1954 there were only 27. Some of 
the small country schools have difficulty in 


finding teachers. Consolidation, however, is 
not necessarily satisfactory when distances are 
great and youngsters small, even when school 
bus transportation is provided. Moreover, 
more people like to send children to bigger 
and “better” schools and these are usually in 
the larger trading centers. 

For many families sidewalk farming repre- 
sents a complex merging of town and country 
activities. Many sidewalk farmers formerly 
lived in rural areas and moved to town, where 
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one or more members of the family may have 
part-time or full-time nonfarm jobs. Con- 
versely, many town dwellers with town jobs 
(or members of professions ) bought or rented 
land and began farming. For many of these, 
sidewalk farming is part-time and represents 
a program for increasing, diversifying, or sta- 
bilizing income. In a high-risk farming area 
these objectives seem worthy and desirable. 
Many a sidewalk farmer is also a business 
man, rural mail carrier, filling station oper- 
ator, mechanic, trucker, bartender, teacher, or 
salesman. Moreover, the tendency for women 
to seek employment is not limited to the big- 
ger cities. Wives of sidewalk farmers hold a 
variety of jobs. Diversified jobs for the indi- 
vidual and family have here replaced the old 
program of diversified farming. The prospects 
and promises in this adjustment are still over- 
looked by many of our agricultural experts 
who cling to the old gospel of diversified 
farming with emphasis on subsistence activi- 
ties (gardens, chickens, milk cows, etc.). 
Sidewalk farming with off-the-farm jobs has 
brought better living conditions and income 
security to many a wheat farmer. The extent 
to which these prospects have encouraged the 
trend to live in town is difficult to determine. 


TRAILL COUNTY, NORTH DAKOTA 


Agricultural developments and experiences 
in Traill County, North Dakota, conform more 
nearly to those experienced in the eastern 
states than those of the western states. Al- 
though average annual precipitation is only 
slightly above 20 inches, diversified small 
grain farming in combination with livestock 
enterprises was introduced with confidence 
by early settlers and met with good success. 
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Fic. 14. Number and average size of farms in 
Traill County, North Dakota, 1880-1954. The aver- 
age size of farm has remained rather constant since 
pioneer days. Number of farms also shows little 
change since 1920. Source: U. S. census reports. 
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Crops could be planted and harvested yearly 
and farm implements used to the east wer 
adequate to do the field jobs. Reasonable sy¢. 
cess in farming encouraged and enabled eve 
the early settlers to build large and spacioys 
houses. No drastic changes marked the agri. 
cultural activities of the county, although 
trends and tendencies are discernible. |) 
due time a tradition about the good old days 
developed rather than actual and legendary 
tales about the hardships and failures of pio. 
neer days. Separately and in combination the 
above are not the ingredients that give rise to 
much sidewalk farming. 


The Setting 


As was pointed out above, Traill County 
lies in the Red River Valley of North Dakota 
about 100 miles below the Canadian border 
(see Figs. 1 and 13). In this old lacustrine 
plain relief features are not conspicuous away 
from stream banks. Throughout the eastem 
two-thirds of the county there is much land 
that has no perceptible drainage slope. Much 
ditching has been done to provide or facili- 
tate drainage on flat, almost characterless 
land. Soils range from silty to sandy, and 
where drainage is good the prevailing silty 
soils are excellent for small grains, legumes, 
grasses, and root crops (potatoes and sugar 
beets). Pioneers found the area covered with 
a dense growth of tall grasses and a soil rich 
in organic matter and plant foods. The soil 
looked rich, was rich, and is still highly pro- 
ductive when managed properly. The annual 
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Fic. 15. Comparison of average size of farm in 
Toole and Traill counties. Average farm sizes 
mained remarkably constant in Traill County from 
1880 to 1943. In Toole County, Montana, average 
farm size increased from 611 acres in 1920 to 2,51/ 
acres in 1945. Source: U. S. census reports. 
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Fic. 16. Acres in principal crops in Traill County, 1889-1954. Although wheat acreage has declined, 


this cereal is still the main cash crop. Source: 


precipitation of approximately 20 inches (Fig. 
8) is effective because lack of pronounced 
slopes encourages soak-in and generally cool 
summer temperatures inhibit evaporation. 
Lack of available moisture does decrease crop 
yields at times, but complete crop failures due 
to drought are unknown. Untimely rains and 
poor drainage are mentioned more often as 
factors in moderate crop yields than serious 
droughts. 

Relative stability in the agricultural activi- 
ties of Traill County is indicated by the trend 
lines in Figure 14, which shows the number 
and average size of farms (compare with Fig. 
5). The first settlers came to the area about 
1870 and the county was established in 1875, 
the same year the local U. S. Land Office sur- 
vey was completed. By 1880 the county was 
credited with nearly 600 farms, which aver- 


U. S. census reports. 


aged somewhat over 400 acres per unit. Al- 
though the number of farms in the county 
usually increased with each census report up 
to 1940 the average size remained remarkably 
constant, ranging from somewhat above to 
below 400 acres per unit. The contrast with 
Toole County is shown in Figure 15. 

Not only was there a conspicuous consis- 
tency in average farm size, but also in land 
use and livestock enterprises (Figs. 16 and 
17). Crops and crop combinations that pre- 
vailed in 1899 (with the exception of corn) 
show continued importance and flattish trend 
lines, although flax has replaced wheat in part 
since 1949. The production of potatoes and 
sugar beets has fluctuated more widely than 
the principal grains, but the acres devoted to 
these relatively intensive and high-value crops 
have been limited. Kinds and number of live- 
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Fic. 17. Changes in number of farm animals in 
Traill County, 1890-1954. Source: U. S. census 
reports. 


stock kept by local farmers reveal no new 
directions in farming or sharp breaks from 
the past. The horse population declined, as 
elsewhere. Cattle and perhaps sheep show 
some increase. Not shown on Figure 17 is a 
moderate shift from beef to dairy cattle. In 
general, farming remains diversified and most 
farmers combine grain farming with livestock 
enterprises. In combination these activities 
reach back to pioneer days and have usually 
yielded satisfactory results. 

Population changes in Traill County con- 
form in the main with similar changes in other 








Fic. 18. All-weather roads of Traill County, 1952. 
Traill County has a fairly good network of improved 
roads and there are a number of good trading centers 
in the county. 


agricultural sections of the Midwest. A peak 
in total population was reached in 1% 
(13,107) and succeeding census reports usv- 
ally listed a decline in total numbers (11,359 
in 1950; see Table 6). In 1890 over 80 per- 
cent of the total population was rural fam 
but by 1950 nearly 50 percent was nonfarm. 
Hillsboro, the county seat, and three other 
trading centers, Mayville, Portland, and Hat- 
ton, show slight increases in population. Two 
small trading centers, Buxton and Reynolds, 
are languishing and declining. Although 


TABLE 6.—PopuLATION, TRAILL County, Nortu Dakota, 1880—19501 








Year Total Rural 





population farm Hillsboro Mayville Portland Hatton Buxton Reynolds 
1880 4,123 4,123 —- — — — — — 
1890 10,217 8,478 715 657 367 a — a 
1900 13,107 9,659 1,172 1,106 524 430 — 216 
1910 12,545 8,758 1,237 1,070 561 666 — 253 
1920 12,210 8,153 1,183 1,218 623 828 — 205 
1930 12,600 8,163 1,317 1,199 500 804 410 208 
1940 12,300 7,446 1,338 1,351 551 933 404 177 
1950 11,359 6,060 1,331 1,790 641 991 387 159 





1 Compiled from U. S. census reports. 
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SOURCE: TRAILL COUNTY PMA RECORDS 
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Fic. 19. Types of farm operators in Traill County, 1950. 


Traill County is less than half as large as 
Toole County, it has two fairly adequate rural 
trading centers in Hillsboro and Mayville, and 
several smaller towns where simple needs can 
be met. These dispersed towns in combina- 
tion with a good network of all-weather roads 
(Fig. 18) create a feeling of closeness to 


town, school, and church rather than a feeling 
of remoteness and isolation. Here farmers 
have a harder time to convince themselves 
and others that it is necessary to move to 
town to escape isolation and to be near serv- 
ices. Sidewalk farming has not reached sig- 
nificant proportions here. 
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TABLE 7.—TyYPE OF FARMER AND NATURE OF LAND UsE, BY TYPE OF OPERATOR, 
TraiLL County, Nortu Daxora, 19531 





































Land use Size of Opera- 

Type of Farmers Total ___Cropland — aie tion (acres) 
operation Number Percent Acres Percent Acres Percent Acres Percent Average Median 
Rural 1,264 85.9 473,690 87.2 418,892 86.6 54,798 911 375 393 
Sidewalk 206 14.1 69,586 12.8 64,961 13.4 5,303 89 338 7 
Total 1,470 100 543,276 100 483,853 100 60,100 100 370 “319 





1 Compiled from local PMA records. 

























Sidewalk Farming in Traill County 


Sidewalk farming on the eastern margin of 
the western wheat belts is not so widespread 
as in some of the more recently developed 
wheat areas of the steppe country. In the 
summer of 1953 the PMA records of Traill 
County listed a total of 1,470 farm operators 
of which nearly 86 percent (1,264) were rural 
farmers and about 14 percent (206) were 
sidewalk farmers (Table 7 and Fig. 19). The 
differences in land uses by these types of 
operators are not striking, but Table 7 shows 
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Fic. 20. Changes in the percentage of farms 
reporting farm animals in Traill County, 1940-54. 
Source: U. S. census reports. 


that sidewalk farmers do not have a propor: 
tionate share of non-cropland (largely pas. 
ture) and usually give less emphasis to live. 
stock enterprises. Although total number of 
livestock units for the county shows no appre- 
ciable change, the number of farmers report- 
ing livestock has declined significantly since 
the early forties (Fig. 20). This trend to spe- 
cialization is common in many farming areas 
and should not be attributed in the main to 
sidewalk farming. Nevertheless, the absence 
of livestock may serve to sever a delicate cord 
that holds certain farmers on a rural place. 

Inducements to become sidewalk farmers 
have not been as strong or compelling in 
Traill County as in Toole County. Early set- 
tlers fared comparatively well and soon built 
many ample farm homes that served well on 
farms that have not changed much in size. 
No sudden demand developed for bigger and 
better houses. Road and _ school facilities 
seemed satisfactory for most families though 
problems may have developed for some farm 
families here and there. Social contacts and 
opportunities were also within reach for most 
rural people. Utilities, such as electricity and 
telephones, are available in rural areas and 
cannot be cited as an excuse to move to town. 
Nor can absentee ownership of land (see 
Figs. 21 and 22). Off-the-farm employment, 
perhaps in a town or city, was cited by some 
informants as an important inducement, but 
the need for supplementary income seems less 
pressing here than in some high-risk farming 
areas. 

While the various considerations listed 
above have all contributed to the develop- 
ment of sidewalk farming in Traill County, 
this type of settlement or manner of operation 
also frequently results from retirement and 
the transfer of farming operations to oncom- 
ing generations. Here, as in many parts of the 
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Fic. 21. Types of land ownership in Traill County, 1950. Compared with dry farming wheat producing 
counties in the western Plains, local ownership of farm land is remarkably high in Traill County, North 
Dakota. Only 9 percent of farm land covered by PMA records is absentee owned. Source: Compiled from 


courthouse records. 


Midwest, farmers may retire when about 50 
of So years of age. A son or other member 
of the family may take over the farming al- 
though the father (or mother, perhaps wid- 


ow), who has moved to town, continues to 
list the farm (all or part) under his name. 
Retired farmers listing their land on PMA 
records were listed as sidewalk farmers, since 
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LOCATION OF ABSENTEE OWNERS OF TRAILL COUNTY FARMLAND 











Fic. 22. Location of absentee owners of Traill County farm land, 1950. Absentee ownership of farm 
land is nominal in Traill County. Source: Compiled from courthouse records. 
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no other classification seemed practical dur- 
ing the limited time available for field work. 
Developments of this kind are not uncommon 
in other farming sections of the country. 
CONCLUSION 

Sidewalk farming is generally associated 
with the wheat belts of the West but varies 
widely in incidence in different kinds of 
wheat belts. It is only moderately significant 
on the eastern margin of the western wheat 
belts but is quite widespread in certain parts 
of the western sections of the Plains wheat 
country. Available evidence shows that it is 
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most widespread in areas that experienced 
rather drastic changes in agricultural and set- 
tlement patterns after years and even decades 
of trial-and-error agriculture. Wheat farming 
has become reasonably successful in at least 
some of these areas, perhaps in combination 
with barley or sorghum as a strong secondary 
crop. Living in town usually does not compli- 
cate grain farming. For many sidewalk farm- 
ers it would be economically disadvantageous 
to buy or build a house in the country. More- 
over, life in town yields many comforts and 
satisfactions difficult to achieve in remote, 
isolated farmsteads. 











TERRAIN DIAGRAMS IN ISOMETRIC PROJECTION — SIMPLIFIEp' 
JOHN R. STACY 


U.S. Geological Survey, Denver 


 fyweose engaged in technical illustration 
work the author developed a method of 
projecting complex, irregular surfaces of ter- 
rain diagrams from topographic maps. It in- 
volves a simple, logical, step-by-step sequence 
of the development of an accurate 3-dimen- 
sional cartographic model from the original 
topography. This method of projecting a 
topographic map into 3-dimensional form, 
together with problems involving geologic 
structure, cut-away views, etc., has been the 
subject of a popular short course given for 
several years to senior geology students at the 
Colorado School of Mines. The steps and 
techniques used may be of considerable help 
to geographers, especially cartographers. 

The projection sequence of a simple land- 
form is diagrammed on Plate 1; explanation 
of the four steps from A to D are given below. 

Step A. Choice of topographic area. The 
limits of the desired area should be bounded 
by a grid-ruled rectangle, any one corner of 
which must be oriented to the direction 
of view; this is most easily done by drawing 
a rectangle on frosted acetate, dividing it into 
as fine a grid as density of topography re- 
quires, and rotating the grid over the topo- 
graphic sheet to obtain the direction of view 
desired. A mental picture of the topography 
as it will appear in relief should be considered 
at this time to avoid a projection that will be 
looking down-slope throughout most of the 
area, or a view which places an important 
feature on the back side of a hill (see sketch, 
Pl. 2). The contours are now traced directly 
onto the acetate overlay. If the chosen area 
has moderate to high relief, the intermediate 
contours may be dispensed with as sufficient 
control will be provided by the 100-foot con- 
tours; flat or moderately gentle topography 
may require the addition of one or more inter- 
mediate contours. Numbering the horizontal 
grid lines and lettering those running verti- 
cally will facilitate step B. 

Step B. Conversion of plan view to iso- 
metric view. On a second sheet of acetate or 
paper, a parallelogram is drawn as shown in 





! Publication authorized by the Director, U.S. Geo- 
logical Survey. 
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B, Plate 1. This parallelogram represents the 
same area as shown in A; a 30° triangle may 
be used conveniently to form the four sides 
and the grid lines, numbers and letters are 
transferred as shown. Scale of the final pro. 
jection may be enlarged or reduced at this 
stage by proportionately altering the over-all 
dimensions of the parallelogram and its grid. 
The individual contours are transferred by 
simple inspection (or “eye-balling”) from the 
plan grid to the isometric grid and numbered 
in order of their relative elevation. The ver. 
tical reference guide line with scale indicator 
tick is added next (see B, Pl. 1). 

Step C. First transparent overlay; topog- 
raphy vertically separated. A tracing paper 
overlay (preferably frosted acetate again be- 
cause of its excellent transparency ) is placed 
over the drawing obtained in step B; two or 
three short lines are drawn over the trace of 
the vertical reference guide line to assure 
vertical alinement of contours on overlay “C.” 
If true vertical scale is desired, the scale of 
the original map may be shown as unit meas- 
urements of feet equal to the contour interval 
used, or if necessary the vertical scale may be 
exaggerated to 1.5-, 2-, 4-times, or greater 
as required. 

Once the vertical scale has been ticked off 
(see diagram C) the overlay is moved into 
position with the indicator tick on diagram B 
registering with the scale on the overlay oppo- 
site the number representing the highest con- 
tour on the map. Vertical separation of the 
contours is now simplified by tracing the 
highest contours first, shifting overlay “C’ so 
that the scale registers for the next lower con- 
tour, etc. The obvious advantage of begin- 
ning with the highest contour becomes appa! 
ent as the contours below are traced in—the 
contours are omitted at their point of disap- 
pearance behind the plane of the next higher 
contour (see diagram C and PI. 3). Drainage 
lines can be sketched in at this time. 

Step D. Second transparent overlay; apply- 
ing “surface” to topographic framework. Up 
to this point, all steps have involved the 
mechanical manipulation of grids, parallelo- 
grams, and overlays; the next step presents 
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Four stages of projection from topographic plan to isometric drawing. 
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PLATE 3. Model showing sequence of development. 
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the greatest challenge and gives the greatest 
creative satisfaction in the construction of a 
terrain diagram. 

The first and easiest step to be taken is that 
of connecting the ends of all contours around 
the four sides of the drawing with a continu- 
ous line. The original map with its complete 
range of contours may be referred to from 
time to time for additional details. Next, ex- 
tend vertical lines downward from the three 
exposed corners and connect them with 30° 
lines to form the base of the block (the base 
should be slightly lower than lowest point of 
topography ). 

Next, connect hillside “horizons,” valleys, 
cliffs, etc., with lines to identify the various 
features. When introducing lines in the shap- 
ing of a topographic feature, a good rule to 
follow is to draw the lines in about the same 
direction water would be expected to flow off 
the surface; on the final draft, elimination of 
all unnecessary lines will keep the surface 
from appearing too cluttered. Smaller fea- 
tures, such as gullies, minor scarps, etc., may 
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be added at this time by referring to the orig. 
inal topographic map. The drawing is cop. 
pleted with the addition of an isometric 
scale, north arrow, index map, title, etc, 

We could depart from this brief description 
and write a volume on methods applicable tp 
this type of work and still fail to impart the 
ability to create a successful illusion of the 
third or vertical dimension on a piece of paper 
having but two dimensions. A simple exercise 
involving 3-dimensional sketches of familiar 
objects, such as cubes, cylinders, cones, etc 
(see Pl. 2), is an excellent way to start. These 
objects are but a step removed from many of 
our basic landforms and from this point it is 
but another step to combine these forms as 
dictated by the topographic control provided 
by the projection. 

Plate 3 illustrates the appearance of a 
model in the successive stages of develop. 
ment. Here the topography at the north end 
of the model has been brought out by shad- 
ing, which is more difficult but often has a 
more pleasing appearance than line work. 
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HE field of geography is characterized 
T both by boldly imaginative studies and by 
research which is extremely meticulous in 
detail. Among the geographers who have suc- 
ceeded in combining these two qualities was 
Samuel Whittemore Boggs, long-time Geog- 
rapher to the Department of State. In this 
article Mr. Boggs’s contributions to geography 
will be considered not only as a tribute to the 
man himself but also as a commentary on 
some of the developments in the over-all field 
of geography during the years in which he 
was an active participant. 

Political geography and cartography are the 
two areas that benefited the most from Mr. 
Boggs’s work. This was true because of the 
direction his interests took and also because of 
the opportunities he had for research in these 
areas as a result of his three decades of work 
in the State Department. At the time of his 
death in 1954 he was recognized as one of 
the world’s leading experts on international 
boundaries and also as an authority on the 
subject of map compilation, editing, and cata- 
loguing. He was a constant source of new 
ideas on cartographic techniques and through 
his imagination and enthusiasm he was able 
to contribute in a variety of ways to the devel- 
opment of the field of cartography. 

The Office of Geographer in the State De- 
partment was established in 1921, primarily in 
order to take care of the maps acquired by the 
Department following the Paris Peace Confer- 
ence of 1919-20. Colonel Lawrence Martin, 
who had served under President Wilson at 
Paris, was the first man to head the office, and 
under his direction the maps were catalogued 
and made available for use by State Depart- 
ment personnel. In addition to this work 
Colonel Martin was also called upon to supply 
information and advice to the Department on 
such technical questions as boundary disputes, 
the correct usage of geographic names, and 
the bases for national claims to sovereignty, 
particularly in disputed areas. Thus from its 
inception the Office served as a central point 
in the State Department for the handling of 
material relating to political control of terri- 
tory throughout the world. 


In 1924 Colonel Martin resigned to become 
Chief of the Division of Maps in the Library 
of Congress and Mr. Boggs was appointed 
Geographer in his place. The selection of Mr. 
Boggs for this position was based both on his 
early training and experience and on his con- 
tacts with Colonel Martin and his contempo- 
raries. He was born in Coolidge, Kansas, in 
1889 and was graduated from Berea College 
in Kentucky in 1909. In 1914 he came to New 
York and held various positions relating to the 
compilation and editing of maps. Among 
the organizations for which he worked in 
New York were the American Book Company, 
the General Drafting Company, and the C. 
S. Hammond Company. In 1921 he began 
courses at Columbia toward a Master’s de- 
gree in geography. Three years later he was 
awarded the degree. 

His initiation into graduate training in geog- 
raphy took place under stimulating conditions. 
Both Isaiah Bowman and Douglas Johnson 
were then in New York, Bowman at the Amer- 
ican Geographical Society and Johnson at 
Columbia. Like Lawrence Martin these men 
had recently been at Paris as members of the 
American Commission to Negotiate Peace, 
and from their experience in dealing with 
postwar territorial problems Mr. Boggs gained 
much of his early knowledge of political geog- 
raphy. He also shared with them something 
of the spirit of idealism which had permeated 
the Peace Conference, particularly during the 
early months. The desire for just and equi- 
table solutions to territorial disputes is evident 
in much of Mr. Boggs’s work. Even before 
the outbreak of World War II he was thinking 
ahead to the problems of postwar territorial 
settlements, a fact Isaiah Bowman recognized 
when he wrote in 1940 in the Foreword to 
Mr. Boggs’s International Boundaries: 

The book could not have been produced at a 
more critical moment. Armies are on the march 
once more; historical and cultural claims are reas- 
serted; a peace conference will ultimately attempt 
to contrive or improvise tolerable arrangements. . . . 


A systematic account of types of boundaries and 
settlements, of principles and practices, will be in- 
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dispensable to those who draw or validate the new 

or restored boundaries.’ 

Shortly after his arrival in Washington Mr. 
Boggs became involved in the establishment 
of immigration quotas as provided for by the 
newly-enacted immigration law. Among his 
duties was the determination of past condi- 
tions of sovereignty, particularly in Europe, in 
order to ascertain the actual countries of ori- 
gin of foreign-born groups living in the United 
States. Relating the time and place of an 
immigrant’s birth to the existing political pat- 
tern—in some cases going back over 100 years 
—proved to be a complex and time-consum- 
ing job. The quotas which were eventually 
worked out were incorporated into the 1924 
immigration law, and from that time until 
1952 the Office of Geographer was respon- 
sible for all modifications which were neces- 
sary in the quota figures as a result of terri- 
torial changes.2 As geographer for the State 
Department he was also concerned with ac- 
tual and potential changes in the political pat- 
tern of the world and his office produced sev- 
eral detailed analyses of boundary disputes, 
such as those between Bolivia and Paraguay, 
Ecuador and Peru, and Guatemala and Hon- 
duras. The Office was responsible for a de- 
tailed account of a long-standing boundary 
problem in Dixon Entrance between south- 
eastern Alaska and British Columbia, and it 
conducted an analysis of transfers of territory 
in Europe since 1918 which eventually led to 
the publication of a definitive treatise on this 
subject.* In his capacity as adviser to the 
State Department on the proper usage of 
place names Mr. Boggs was an active member 
of the United States Geographic Board from 
1925 to 1934 and chairmanned the committee 
that in 1932 prepared the First Report on 
Foreign Names. From 1947 to his death he 
served on the Board on Geographic Names, 
successor to the Geographic Board, and was 
its chairman in 1949-50. 

During his early years in Washington he 
did little in the way of professional publica- 


1S. W. Boggs, International Boundaries: A Study 
of Boundary Functions and Problems (New York: Co- 
lumbia University Press, 1940), p. vii. 

*In 1952 these responsibilities were transferred to 
the Bureau of Immigration and Naturalization. 

“See Sophia Saucerman, International Transfers of 
Territory in Europe, with Names of the Affected Po- 
litical Subdivisions as of 1910-1914 and the Present, 
U. S. Department of State Publication Number 1003 
(Washington, 1937). 
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tion, except for official papers, but he dig 
develop and market an equal-area world map 
projection which he named the “Eumorphic’ 
projection.* It was something of a compromise 
between the parabolic and sinusoidal Projec- 
tions, and was among other things an attempt 
to improve on the polar shapes of equal-are; 
maps. A political wall map of the world 
based on this production, was subsequently 
marketed by the A. J. Nystrom Company, © 

In the spring of 1930 an international Cop. 
ference for the Codification of International 
Law was convened at The Hague. Mr. David 
Hunter Miller was the chief United States 
delegate and Mr. Boggs accompanied him as 
technical adviser. One of the principal sub- 
jects brought up at this conference was meth. 
ods of delimiting the outer boundaries of a 
nation’s territorial sea, a problem which had 
existed as a source of controversy for centu- 
ries. In his recommendation to the American 
delegation Mr. Boggs stressed the need for 
rules of delimitation which could be applied 
to the varieties of coastlands throughout the 
world. Among the principles which he advo- 
cated was that the “arcs of circles” method 
be used by all countries in determining the 
boundaries of their territorial waters. He was 
responsible for the amendments relating to 
the delimitation of territorial waters which 
were submitted by the delegation, including 
specific methods for defining bays and estu- 
aries as interior waters and for eliminating 
objectionable pockets of the high seas, oc- 
casioned by the presence of offshore islands. 

Although the participants at the The Hague 
conference failed to agree on uniform laws of 
procedure for offshore boundary delimitation, 
the sessions served to point up general areas 
both of agreement and disagreement and to 
stimulate research and discussion which ever- 
tually led to more exhaustive work on this 
subject under the auspices of the United Na 
tions. The conference also provided an oppor 
tunity for contribution by a professional geog- 
rapher in what had up to then been consid- 
ered largely the domain of international law. 
By following up his work at The Hague in 


* For a discussion of this map see Boggs, “A New 
Equal-Area Projection for World Maps,” Geograph 
ical Journal, Vol. 73 (March, 1929), pp. 241-45. 

® See Report of the International Law Commission 
Covering the Work of Its Eighth Session, 23 Aprils 
July 1956, United Nations General Assembly, Elev- 
enth Session, Supplement No. 9 (A/3159). 
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several noted publications’ Mr. Boggs soon 
became recognized by both lawyers and geog- 
raphers as an authority on the subject of off- 
shore boundaries. Eventually his advice was 
sought by official organizations on a number 
of offshore boundary problems’ and in 1953 
he was appointed as one of a committee of 
five international experts who advised the 
International Law Commission of the United 
Nations on technical questions concerning the 
codification of the Law of the Sea.* 

The application of geographic techniques 
and research to the problems of offshore sov- 
ereignty claims provides an interesting exam- 
ple of interdisciplinary research and analysis. 
To the legal aspects of sovereignty geography 
has contributed its methodology of regional 
analyses and comparisons, first by relating 
existing laws and customs to coastal differ- 
ences within an area and second by carrying 
out regional comparisons on the continental 
or global scales of both physical and legal dif- 
ferences relating to offshore waters. An illus- 
tration of the use of such techniques appeared 
in what was perhaps Mr. Boggs’s most noted 
article—“National Claims in Adjacent Sea” 
—which, among other things, contained a 
map showing the pattern of offshore claims 
throughout the world. Also shown on the map 
were the variations in the breadth of the con- 
tinental shelves, thus providing one variable 
against which the pattern of claims could be 
studied. The claims themselves were carefully 
listed and described in an accompanying table 
and there was a discussion of them in terms 
of such factors as fishing and shipping activi- 

"See Boggs, “Delimitation of the Territorial Sea,” 

The American Journal of International Law, Vol. 24 
(July, 1930), pp. 541-55. See also “Problems of 
Water-Boundary Definition, Median Lines and Inter- 
national Boundaries through Territorial Waters,” The 
Geographical Review, Vol. XXVII (July, 1937), pp. 
445-56, and “Delimitation of Seaward Areas Under 
National Jurisdiction,” American Journal of Interna- 
tional Law, Vol. 45 (April, 1951), pp. 240-66. 
_ ‘See, for example, “Submerged Lands; Hearings 
before the Committee on Interior and Insular Affairs, 
United States Senate, Eighty-Second Congress, first 
session on S. J. Res. 20” (Washington, 1951) for an 
account of Mr. Boggs’s testimony. 

‘See “Report of the Committee of Experts on 
Technical Questions concerning the Territorial Sea,” 
United Nations General Assembly Addendum to the 
Second Report on the Regime of the Territorial Sea, 
\0N.4/61/Add.1, 18 May, 1953. 

The Geographical Review, Vol. XLI 


: ( April, 
1951), pp. 185-210, 
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ties among the countries. Thus the article rep- 
resents not only a significant source for infor- 
mation on national claims to offshore waters; 
it also points out possible avenues for future 
research by geographers and others in this 
field of interest. 

From his work on offshore boundaries Mr. 
Boggs soon moved to a consideration of the 
over-all concept of boundaries. His paper 
“Boundary Functions and Principles of Bound- 
ary-Making,” presented at Ypsilanti, Michi- 
gan, in December, 1931, is sometimes consid- 
ered the forerunner of the pre-World War II 
studies and publications in political geography 
in the United States. In this paper he advo- 
cated a comprehensive study of the principles 
of boundary-making: “The functions which 
each political or administrative type of bound- 
ary serves should be classified and each group 
of functions should be studied in relation to 
the various types, as illustrated by past as well 
as present boundaries.”'’ In his later book on 
boundaries he laid particular stress on func- 
tional aspects—particularly of boundaries in 
the United States and Europe—and his con- 
cern for this subject was important in his 
preparations for what he hoped would be a 
major territorial settlement at the conclusion 
of World War IL. 

Within a short time after the presentation 
of Mr. Boggs’s paper at Ypsilanti a number of 
publications began to appear in the United 
States dealing with politico-geographic sub- 
jects. Under the leadership of Hartshorne, 
Jones, Van Valkenburg, Whittlesey, and others 
the field became a popular one for geographic 
research. This popularity reflected in part a 
renewed interest in matters of territorial con- 
trol occasioned by such developments as pres- 
sures for boundary changes by Nazi Germany, 
the expansion of air transportation, and the 
growing interest in Antarctica. In response to 
the development of air facilities in the Pacific 
Mr. Boggs’s office undertook a survey of the 
bases of sovereignty claims in certain parts of 
that ocean, and an article, based on this sur- 
vey, was published by Mr. Boggs in 1938."! 
In this survey, as in many other works, he was 
ably assisted by Mrs. Sophia Saucerman, who 


' Annals, Association of American Geographers, 
Vol. XXII (March, 1932), p. 48. 

'! “American Contributions to Geographical Knowl- 
edge of the Central Pacific,” The Geographical Re- 
view, Vol. XXVIII (April, 1938), pp. 177-92. 
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served from 1927 to 1957 as Assistant Geog- 
rapher, and who contributed significantly in 
the handling of source materials and bibliog- 
raphies. In 1938 Mr. Boggs also brought out 
an article advocating the compilation and 
editing of the texts of treaties relating to inter- 
national boundaries in Latin America,’ a proj- 
ect which was to be somewhat analogous to 
Hertslet’s Map of Europe by Treaty.’* He was 
particularly concerned with this part of the 
world because of the research in boundary 
problems he had carried out here. Six years 
later Mr. Alexander Marchant, a_ historian 
who had worked in Mr. Boggs’s office, pro- 
duced for the State Department an annotated 
catalogue of treaties relating to Latin Ameri- 
can boundaries." 

In 1940 Mr. Boggs’s treatise on interna- 
tional boundaries was published. This book 
on boundaries represents one of the relatively 
few systematic or topical treatments in this 
field produced by geographers in the United 
States during the past two decades. It fol- 
lowed by four years the article on boundary 
terminology by Richard Hartshorne’® and was 
in turn followed by the writings of Jan 


Broek,'® Nicholas Spykman,'* and Stephen 
Jones.'* At the time Dr. Jones wrote his book 
he was serving in Mr. Boggs’s office. The 
idea for this project actually originated with 
Mr. Boggs as part of his program of prepared- 
ness for postwar territorial settlements. Since 
World War II, however, material of this na- 


ture has been almost nonexistent. Notable 
exceptions are the article on historical bound- 


12“The Map of Latin America by Treaty,” Proceed- 
ings of the American Philosophical Society, Vol. 79 
(Sept., 1938), pp. 399-410. 

18 Sir Edward Hertslet, The Map of Europe by 
Treaty (London: H. M. Stationery Office, 1909). 

14 Alexander Marchant, Boundaries of the Latin 
American Republics: An Annotated List of Docu- 
ments 1493-1943 (Tentative Version; Washington, 
1944). 

15 “Suggestions on the Terminology of Political 
Boundaries,” abstract, Annals, Association of Ameri- 
can Geographers, Vol. 26 (March, 1936), pp. 56-7. 

16“The Problem of ‘Natural’ Frontiers,” Frontiers 
of the Future (Berkeley and Los Angeles: University 
of California Press, 1941), pp. 3-21. 

17 “Frontiers, Security and International Organiza- 
tion,” The Geographical Review, Vol. XXXII (July, 
1942), pp. 436-47. 

18 Boundary-Making: A Handbook for Statesmen, 
Treaty Editors, and Boundary Commissioners (Wash- 
ington: Carnegie Endowment for International Peace, 
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aries by Eric Fischer’® and the chapters op 
boundaries by Fischer®® and Arthur Hall jy 
political geography texts. 

One of the principal features of Mr. Boggs's 
book was his fourfold classification of bound. 
ary types—physical boundaries, geometric) 
boundaries, anthropographic boundaries (“t. 
lated to human occupance of the land”), and 
complex or compound boundaries. It is inter. 
esting to note that in the years since 194) 
there have been practically no attempts made 
by geographers to modify or improve upon 
the Boggs classification scheme despite the 
variety of postw2r cease-fire and compromise 
lines which would »cem to warrant more de- 
tailed description than they receive from the 
above system. It may perhaps be that most 
political geographers agree with Stephen 
Jones, who wrote, “First-hand acquaintance 
with boundaries clearly shows that so mani- 
fold are the geographical, demographical, his- 
torical, political, general, and local factors, no 
two borderlands are alike.”*? Geographers, 
however, have a penchant for descriptive gen- 
eralization. The time would perhaps seem ap- 
propriate for them to attempt to evolve a new 
classification system for boundaries in the 
light of contemporary developments in the po- 
litical pattern of the world. 

Political geography, of course, was only one 
of Mr. Boggs’s interests. He was an ardent 
cartographer with many articles and several 
inventions to his credit. Among his earliest 
publications were a series of maps he had 
compiled for the World Missionary Atlas 
showing the location of foreign missions 
throughout the globe.?* His Eumorphic pro- 
jection has already been mentioned. In 1932 
he prepared, in collaboration with Mrs. Doro- 
thy Lewis, map librarian for the Office of 
Geographer, a mimeographed article, describ- 
ing a system for the classification and cata- 
loguing of maps and atlases. Five years later, 
having chairmanned an AAG Committee on 


19“Qn Boundaries,” World Politics, Vol. 1 (Jan. 
1949), pp. 196-223. 

20“The Nature and Function of Boundaries” and 
“The Impact of Boundaries” in Weigert and others 
Principles of Political Geography (New York: Apple- 
ton—Century—Crofts, 1957), pp. 79-142. 

21 “Boundaries in International Relations” in Pearcy, 
Fifield and Associates, World Political Geography 
(New York: Thomas Y. Crowell, 1948), pp. 517-28. 

22 Jones, op. cit., p. 11. 

23 New York: Institute of Social and Religious Re 
search, 1925. 





, his- 
rs, no 
ohers, 
: gen- 
m ap- 
1 new 


a the 
1e po- 


y one 
dent 
averal 
arliest 
> had 
Atlas 
ssions 
: pro- 
1932 
Doro- 
ce of 
scrib- 
cata- 
later, 
ee on 
(Jan., 
;” and 
others, 
Apple- 
Pearcy, 
graphy 
17-28. 


us Re- 


1958 SAMUEL WHITTEMORE Boccs 241 


Classification and Indexing of Maps he 
produced an article entitled “Library Classifi- 
cation and Cataloguing of Geographic Ma- 
terial’* which provided for a card catalogue 
classification system based on four criteria— 
area, subject, author, and title. Finally, in 
1945 he brought out a book, again in collabor- 
ation with Mrs. Lewis, expanding on his ear- 
lier system of classification and cataloguing.” 
Among the libraries where this classification 
is used are those of the Board on Geographic 
Names in the Department of the Interior and 
of the Office of Geographer in the State 
Department. : 

Map projection, and the distortions which 
maps sometimes represent, was a subject in 
which Mr. Boggs was particularly interested. 
One of his theses was that many Americans 
had an unsound concept of the term “hemi- 
sphere"—particularly with respect to the de- 
gree of isolation of the Western from the 
Eastern. He constructed hemispheric maps 
centered on various parts of the world, each 
one including within it all of the United 
States. With these maps he was able to prove 
cartographically that “. . . there is no human 
being anywhere on earth who does not live 
in some hemisphere that includes all of the 
United States."*° Having established this fact, 
he then was able to argue against the myth 
of hemispheric isolation. 

In connection with his concern for accurate 
map analysis Mr. Boggs developed a plastic 
hemisphere which could be placed upon a 
twelve-inch globe. Scales and concentric lines 
were indicated on the hemisphere and _ it 
could be rotated on the globe for measure- 
ment of both distances and areas. The prac- 
tical value of the plastic hemisphere was lim- 
ited by the high costs of production, by the 
small scale of the globe, and by the possibili- 
ties of error in the construction of the globe 
face itself. Mr. Boggs worked to design as 
accurate a globe cover as possible, and despite 

* Annals, Association of American Geographers, 
Vol. XXVII (June, 1937), pp. 49-93. 

*The Classification and Cataloging of Maps and 
- (New York: Special Libraries Association, 

*“Global Relations of the United States,” Depart- 
ment of State Bulletin, June 14, 1954, pp. 903-13. 
See also two other of his articles: “Cartohypnosis,” 
The Scientific Monthly, Vol. LXIV (June, 1947), pp. 
469-77; “This Hemisphere,” The Journal of Geog- 
raphy, Vol. XLIV (December, 1945), pp. 345-55. 


its drawbacks several hundred plastic hemi- 
spheres were produced by the government 
and distributed to various agencies, where 
many of them are still in use. 

Another invention was the Natural Scale 
Indicator, a ruler which was so marked as to 
indicate the scale of a map by the distance 
between two points. The indicator was pro- 
duced in large numbers by the government 
and continues to be used throughout govern- 
ment offices. Among his other cartographic 
innovations is The Universal Graphic Chart- 
ing Instrument which gives actual drafting 
dimensions for lines, circle radii, and sides of 
squares by automatically computing the re- 
quired numerical quantities through the use 
of rotating discs. He also compiled an under- 
lay for the Miller Projection world map which 
shows Great Circle routes from any particular 
point. Still another device is a three-dimen- 
sional pantograph with which to transfer data 
from a globe to a flat surface. 

He was also interested in novel methods of 
map presentation; in more effective type face, 
color, and color printing for maps; and in 
showing as much information as possible on 
small-scale maps. In addition he was con- 
scious of the continuing need for new types of 
maps and atlases, and he was not only a fre- 
quent consultant to cartographic organizations 
but he served on a number of committees, 
such as the National Research Council Com- 
mittee on the Construction and Use of Precise 
Globes and Spherical Maps and the Federal 
Board of Surveys and Maps. It was at his 
request that the American Geographical Soci- 
ety prepared a map showing the extent of ice 
in northern waters, a project which ultimately 
led to the compilation of the Ice Atlas of the 
Northern Hemisphere.** He was chairman of 
the Committee on a National Atlas of the As- 
sociation of American Geographers and was 
very active in the promotion of the project 
under which, by 1958, nearly fifty atlas sheets, 
embodying over 300 maps and graphs, had 
been prepared. 

Several of Mr. Boggs’s professional articles 
dealt with suggested topics for new types of 
maps. One of the types he advocated was an 
Atlas of Ignorance, containing maps in some 
thirty fields of knowledge, showing “Adequacy 


*7 John K. Weaver, Ice Atlas of the Northern Hemi- 
sphere (Washington: U. S. Hydrographic Office, 
1946). 
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and reliability of the present regional cover- 
age of data, on world maps and in encyclo- 
pedic compendiums. . . .”*8 Another idea was 
for maps showing the changing patterns of 
economic and social activity, such as limita- 
tions in public health functioning, the political 
viewpoints of individuals and governments, 
and the range and effectiveness of government 
authority and service.”® Still another idea was 
for maps showing travel speeds, transportation 
costs, or the existence of economic barriers.*° 

During World War II the duties of the 
Office of Geographer expanded considerably 
and the staff increased until it reached a max- 
mum of eighty-eight persons. Among the spe- 
cialized geographic studies which were car- 
ried out were a number involving possible 
postwar territorial settlements. In these stud- 
ies hypothetical boundaries were laid down 
and then analyzed in terms of their effects on 
the economic and political viability of the 
areas involved. 

Mr. Boggs was influential in arranging a 
contract between the American Geographical 
Society and the State Department for the pro- 
duction of the Hispanic America sheets of the 
Society's Map of the Americas, 1:5,000,000. 
He also played an important role in the ar- 
rangements whereby personnel of the Ameri- 
can Geographical Society worked under his 
direction in the preparation of various types of 
maps in Washington during the war years. By 
1943 the cartography branch of the Office of 
Geographer had been organized into a num- 
ber of sections, dealing with such topics as 
international boundaries, population, trans- 
portation, energy resources, and minerals, and 
it was in this year that the Office contributed 
nearly two-thirds of the maps used in the A.S. 
T.P. World Atlas,*! containing over two dozen 


28“An Atlas of Ignorance: A Needed Stimulus to 


Honest Thinking and Hard Work,” Proceedings of 
the American Philosophical Society, Vol. 93 (June, 
1949), pp. 253-59. 

*® “Geographic and Other Scientific Techniques for 
Political Science,” The American Po ‘tical Science 
Review, Vol. XLII (April, 1948), pp. 223-39. 

” “Mapping the Changing World: Suggested De- 
velopments in Maps,” Annals, Association of American 
Geographers, Vol. XXXI (June, 1941), pp. 119-28. 
See also “Mapping Some Effects of Science on Hu- 
man Relations,” The Scientific Monthly, Vol. LXI 
(July, 1945), pp. 45-50, for other examples of Mr. 
Boggs’s cartographic ideas. 

‘t Atlas of World Maps, Army Service Forces Man- 
ual M-101, Army Specialized Training Program, No- 
vember, 1943. 
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world maps. In addition the Office collected 
and maintained a comprehensive file of maps 
for State Department use and on several ¢¢. 
casions it prepared illustrated briefing aids 
for use by Department officials. 

During the war years Mr. Boggs also was 
active in promoting educational media in the 
interests of better international understanding 
To this end he served as a consultant in the 
preparation of an animated motion picture 
entitled “Expanding World Relationships” 
which received nation-wide circulation. Some 
years later he wrote “. . . when we trace ow 
geographical data on globes and part-globes, 
we shall probably realize that the world of 
human relationships, in which we are so inti- 
mately involved, is less simple than we some. 
times assume and that there are global pat- 
terns in human affairs far greater than we yet 
perceive.”** Such views were characteristic of 
Mr. Boggs’s thinking and reflected the sense 
of mission which he retained throughout his 
lifetime. In-his early training there was a 
strong religious background. Berea College, 
his undergraduate alma mater, is a church 
oriented institution, and Mr. Boggs had actu- 
ally been in residence at Yale Divinity School 
in 1912-13. His first position in New York 
was with the Young Men’s Christian Associa- 
tion, after which he worked on various proj- 
ects with the Interchurch World Movement 
and the Missionary Education Movement. To 
each of the various fields to which he tumed 
he brought a sense of sincerity and purpose 
which was evident in his driving energy and 
his absorption with his subject material. He 
had many of the qualities of a first-rate 
teacher, including an interest in other people 
and a desire to communicate to them his 
ideas. His actual teaching experience, how- 
ever, was limited to several summers at Co- 
lumbia and a year (1945-46) as lecturer at 
the American University in Beirut. 

At the end of World War II the Office of 
Geographer underwent a reorganization and 
many of its duties were transferred to other 
agencies. Mr. Boggs became Special Adviser 
on Geography, a title which his successor, Dr. 
G. Etzel Pearcy, now holds. The bulk of the 
maps which had been assembled before and 
during the war were transferred to the Cen- 
tral Map Library and the Office resumed the 

“Global Relations of the United States,” op. ot. 
p. 912. 
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advisory capacity which it had held prior to 
the wartime expansion. Mr. Boggs continued 
his interest in offshore boundaries and at the 
time of his death in 1954 he was making prep- 
arations to write a book on the subject. 

4 man’s contribution to a field of knowl- 
edge is not to be measured only by his bibli- 
ography, his inventions, his activities in pro- 
fessional societies, or his honorary degrees 
and titles. The institutional organizations 
which he has set up or improved—be they 
university departments, offices of the govern- 
ment, research units, or similar accomplish- 
ments—are also a tribute to his activities. So 
are the new concepts and techniques in the 
field which he has brought to light or en- 
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larged upon. So, too, are the colleagues he 
has inspired and the persons outside the dis- 
cipline whom he has imbued with an interest 
and awareness of the subject matter. During 
his lifetime Mr. Boggs contributed to geog- 
raphy through each of these various avenues; 
in turn he won recognition in various forms— 
through an honorary D.Sc. from Berea Col- 
lege, through his election as a councilor of 
the Association of American Geographers, 
through his appointment to the advisory com- 
mittee of experts on the Law of the Sea, and 
through the years of service to the State De- 
partment. Such a record of achievement is, 
in itself, a fitting tribute to Samuel Whitte- 
more Boggs. 





G. Erze. Pearcy 


GrorcE RENNER, 1900-1955 





GEORGE RENNER, 1900-1955 


G. ETZEL PEARCY 
U.S. Department of State 


With the death of George Thomas Renner 
in October, 1955, the geography profession 
iost one of its most energetic and dynamic 
members. Born at the turn of the twentieth 
century as the rapid pace of world events 
closed in on space and brought nations into 
closer relationship, he sensed this global im- 
pact and came to represent a revitalized field 
of geography. Dr. Renner sought to explain 
and analyze it in a geographical light. Not- 
withstanding attention given these broad vi- 
sions he maintained a busy schedule in the 
practical world of classrooms, committees, and 
study desks where he constantly worked to 
improve the quality of geography in education 
through teacher training. 

Above all, Dr. George Renner was a teacher. 
After initial graduate work in geography at 
the University of Chicago he attended Colum- 
bia where he studied social sciences and re- 
ceived M.A. and Ph.D. degrees, the latter in 
1927. From that time until his death in 1955 


he was associated with the academic world; 
since 1936 at Teachers College, Columbia 
University, where he became a full professor 
in 1939. Before 1936 or as visiting professor 
he taught at the Columbia School of Busi- 
ness, University of Washington, University of 
Southern California, University of Minnesota, 


George Washington University, California 
State College at Fresno, San Jose (California ) 
State College, Utah State Agricultural College, 
and Stetson University in Florida. 

One of the most important of Dr. Renner’s 
attributes was the ability to inspire students, 
and he gave generously of his time to encour- 
age and guide them professionally. Through- 
out the United States at the present time are 
thousands of teachers who have benefited 
fom his courses and writings. Another 
marked characteristic was the will to work out 
his own problems. For example, he not only 
planned new maps, but developed a skill in 
cartography in order to do the drafting him- 
self. In the field he was an eager worker with 
all the enthusiasm of an explorer. 

Dr. Renner’s versatility started in his early 
youth in Winfield, Kansas, where his father 
was a Methodist minister. There he was en- 


couraged to study the classics and read such 
volumes as Gibbon’s “The Rise and Fall of 
the Roman Empire.” History, economics, Eng- 
lish, anthropology, ethnology, geology, and 
other fields were all encompassed in this early 
training. Scientific interest and a sense of 
curiosity also enriched his background and 
gave evidence of a love of the original and 
the novel. For example, while yet a teen-ager 
he attempted a balloon ascension and con- 
structed a wireless telegraphic station. 

There were very few fields of geography 
upon which Dr. Renner was not qualified 
to write. He contributed many outstanding 
works on the economic, cartographic, social, 
physical, and political aspects of the subject. 
Many of his articles dealt with geography and 
education, some of which were widely re- 
printed in various publications throughout 
this country and in Europe. He also special- 
ized in various aspects of resource conserva- 
tion and land planning. In military geography 
he was considered an expert by the United 
State Government and served in a consultant 
capacity. 

Even the briefest analysis of Dr. Renner’s 
writings indicates a surprisingly wide interest 
in all phases of geography, a substantial pro- 
portion of which were regional. His articles 
include detailed studies on individual coun- 
tries and regions in Latin America, Europe, 
Africa, and Asia, as well as many parts of the 
United States. One particular area of interest 
extended from the Balkans to the eastern 
shores of the Mediterranean where he found 
material for dynamic articles with a politico- 
geographic viewpoint. More general writings 
cover all of the continents with the exception 
of Australia, giving the impression that Oce- 
ania was the one area in which he had a mini- 
mum of interest. Somewhat surprisingly Dr. 
Renner did not combine foreign travel with 
his wide range of regional studies and writ- 
ings, but it is all the more creditable that he 
nevertheless maintained a deep appreciation 
of the problems of most of the world. He did, 
however, move freely about the United States 
in connection with his professional activities. 
In later years he was especially fond of travel- 
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ing to the Western States where he taught 
summer courses in colleges and universities. 
On one occasion he particularly enjoyed wan- 
dering about the Arizona desert with his son 
in quest of archeological trophies. 

For a number of years Dr. Renner was geo- 
graphical editor for a New York publishing 
house where he worked toward the develop- 
ment of the symposium type of textbook. 
Global Geography, by George Renner and 
Associates, which appeared in 1944, was a 
pioneering effort in this field among modern 
geography texts, and a forerunner to many 
later symposia as well as quadruple-author 
books. Dr. Renner believed that a number of 
scholars, under the direction of a supervising 
and contributing editor could produce a su- 
perior textbook. 

In many respects Dr. Renner was ahead of 
his time. With keen perception and a hard 
drive his ideas were advanced beyond the 
norm of the day. By original thinking he 
developed new approaches and patterns of 
ideas, some of which were stated in startling 
fashion so that listeners became shocked into 
thinking. Even though his contemporaries did 
not always agree, Renner’s thought-provoking 
ideas often stimulated lively discussion and 
resulted in constructive points of view. Be- 
fore World War II he visualized the potentials 
of aeronautical science and sought to intro- 
duce a Polar Projection on which to feature 
Great Circle routes across the top of the 
world. But it was only in the later part of 
World War II, when the airplane was gen- 
erally used on long distance flights, that his 
innovation became generally accepted. Like- 
wise, many of his forecasts in matters of mili- 
tary geography corresponded to the reality of 
later developments. 

Not only the manifold writings of George 
Thomas Renner remain to commemorate a 
highly productive professional career, but his 
ideas live on and are reflected in the current 
trend of geographical thought. It is indeed a 
tribute if the accomplishments of a man can 
become a living part of the field of endeavor 
toward which he directed his energies. 
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Frank O. AnNnERtT—The Morphology of Estu- 
arine Meanders in the Chesapeake Bay Area 


Many of the rivers which drain into Chesa- 
peake Bay possess meander-like bends in their 
estuaries. Due to the action of reversing tidal 
currents these bends differ greatly from 
meanders created by the unidirectional cur- 
rent of rivers above tidewater, so that it would 
seem logical to classify them as representa- 
tives of a special meander type, the estuarine 
meander. 

Their common characteristics are: 

1) Unlike nontidal rivers, which more or 
less maintain the width of their beds, 
or “normal” funnel-shaped estuaries, 
which gradually widen towards the 
mouth, fully developed estuarine me- 
anders form a succession of wide 
pools connected by narrow channels. 
The narrows are usually located at 
the bends, the pools in the more or 
less straight stretches between them. 

2) They are almost entirely imbedded in 
recent tidal marshes. Only along the 
outer edge of their bends do they 
touch older coastal plain sediments. 

3) Their occurrence along the estuary is 
usually limited to a stretch that begins 
well below the head of tidewater and 
ends well above the river’s entrance 
into the bay. 

The paper attempts to explain the location 
and formation of estuarine meanders by con- 
sidering the effect of tidal range, time rela- 
tions between tide and current phases, rela- 
tive velocity of flood and ebb current, and 
deposition of silt. 


Aut M. At-MarvAH—A Method of Regional 
Classification Applied to Agriculture in Iraq 


This is a report on the application of scalo- 
gram analysis to small administrative units 
(nahias) for the purpose of regional classifi- 
cation of the agriculture in Iraq. 

Six criteria were selected as an index of the 
concept “extensiveness of agriculture.” An 
attempt was made to discover whether exten- 
sive agriculture develops consistently and 


cumulatively, and whether definite areas of 
similar extensiveness exist in Iraq. 

Scalogram analysis was employed to rank 
the nahias according to their similarity by 
reference to the six criteria, which in tun 
were ordered from the least common to the 
most common in the national area. 

Scaling is preferable to partial and multiple 
correlation techniques because it can be used: 
(1) to determine the pattern of association 
among a number of variables; (2) to handle 
skewed distributions; and (3) to avoid an 
assumption of linearity. The analysis pro- 
duced several scale types or regions of similar 
extensiveness, which differ from compages 
and nodal regions but have characteristics 
similar to those of uniform regions. 

To test the validity of the regionalization 
and to isolate the factors which account for 
the variations in the areal combination of the 
variables studied, analysis of variance was 
employed. However, since there must be not 
only a significant difference between the 
means of the several regions, but also a pro- 
gression in regional magnitude relative to the 
degree of extensiveness, analysis of variance 
was supplemented by inspection of the 
regional means. 


Homer AscHMANN—The Evolution of a Wild 
Landscape and Its Persistence in Souther 
California 


At about 8,000 B.C. the climates of South- 
ern California acquired their modern pattem, 
from which they have since departed only in 
relatively small measure in brief wet and dry 
or cool and warm cycles. Since so much of 
the area is dry at present, and had been wet- 
ter in earlier Pleistocene times, a great deal of 
the vegetation, particularly the forests, was 
and still is in a marginal ecologic position. As 
such, the vegetation is especially vulnerable 
to degradation as the result of disturbance by 
man. The Indians, as observed by European 
visitors from 1540 onwards, used fire freely 
and their ancestors probably had done so for 
many millennia. The characteristic vegete- 
tional forms of the uncultivated landscapes of 
Southern California—the chaparral-covered 
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hills, the live oak-grass parklands, and the for- 
ested mountains—are probably in large part 
the result of ancient and long-continued hu- 
man intervention in the plant succession. 

Despite the absence of agriculture the In- 
dian population of Southern California was 
one of the most dense in Anglo-America. 
Acorns, pine nuts, the seeds of annual plants, 
and marine resources were exploited inten- 
sively with simple equipment. Indian vil- 
lages were relatively permanent, seasonal or 
transient camps being chiefly characteristic 
of the mountains and deserts. Territoriality 
was precisely defined, with each band of 100 
to 300 individuals exploiting a sharply delim- 
ited area. The conquest of nature by techno- 
logical advance or the conquest of other 
human groups did not interest these Indians 
who seem to have worked out a good sym- 
biosis which supported a substantial popula- 
tion in moderate security if also in material 
poverty. But these peaceful people could 
offer no effective resistance to Spanish soldiers 
and Franciscan missionaries. 

The lowlands and the coasts where the In- 
dian populations were concentrated have been 
reshaped completely by subsequent occu- 
pants. The hill country and mountains, 
though the Indian hunters and gatherers are 
gone, remain much as they were in pre-con- 
tact times except that Old World wild-oats 
and foxtails have replaced the native grasses. 
Modern burning, deliberate or accidental, has 
the same effect on vegetational successions as 
the deliberate firings of the Indians. The ex- 
tensive deserts of the interior, save in limited 
imigated oases and where modern highways 
cut thin scars, are much as they were. Their 
scant vegetation does not burn and is not 
grazed. Until the real estate developers arrive 
the desert remains a natural landscape. 


Joun P. Aucetti—Localism vs. Federalism in 
a Fragmented Insular State 


The obstacle which localism presents to 
broader political union is an old one. It goes 
back to political society’s first efforts to 
expand beyond the confinement of a small 
cradle area and has continued through history 
to our time. 

This year, the launching of the West Indies 
Federation focuses attention on a particularly 
difficult facet of the problem. Insular com- 
munities which have existed in relative isola- 
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tion and which have developed a strong local- 
ism have banded together to work out a new 
and larger political destiny. Beset by weak 
economies, poor technological equipment, and 
lack of political experience, the union is, at 
best, a brave experiment. Yet, such experi- 
ments are of vital concern not only to the 
peoples involved but to the entire world com- 
munity. Small political units are ill-equipped 
to cope with the demands of economic devel- 
opment and international relations in the 
atomic age, and the trend to larger political 
groupings may well become an important geo- 
political necessity of the latter 20th century. 
The purpose of this paper will be to ana- 
lyze the West Indian experiment. It will sum- 
marize the causes of localism, trace the forces 
leading to federalism, and outline the friction 
between the two as reflected by the cautious 
approach to federal commitment, bickering 
over the location of the federal capital, the 
problems associated with customs union, the 
movement of persons, and other sources of 
disagreement. Finally, an effort will be made 
to evaluate the future prospects of the federal 
union and the lessons which the experiment 
may suggest to incipient unions elsewhere. 


THomas Barron—Mechanized Industry in 
Thailand 


Mechanized industry in Thailand developed 
primarily during the twentieth century. Prior 
to this time few industries had steam-driven 
machinery. The first successful electric gen- 
erating plant was established in 1887. Cement 
and sugar factories developed before 1900 
failed. 

Before the revolution in 1932 only a few 
types of factories were equipped with labor- 
saving machinery run by steam, electricity, or 
petroleum. The most successful mechanized 
industries were the rice and teak mills, dis- 
tilleries, cement and electric generating plants. 
Rice hulls, saw dust, sawmill scrap, cordwood, 
and lignite still are burned to produce both 
steam power and to generate electricity. 

Since the adoption of the constitution in 
1932 and especially since the end of the sec- 
ond World War, the number and types of 
mechanized industries have increased. There 
has been a rapid growth in the number of 
electric generating plants which use both 
steam and diesel-powered motors. A 500-foot 
concrete dam on the Ping River will be used 
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primarily for the generation of electricity. The 
government has built and is operating sugar, 
gunny sack, paper and textile mills; tobacco, 
glass and china factories; and distilleries. Pri- 
vate enterprise has promoted such industries 
as printing, cassava flour milling, and non- 
alcoholic beverage and ice manufacturing. 

Now, as in the past, there are many handi- 
caps and limitations to mechanization. These 
may be presented under the following head- 
ings: (1) managerial and personnel, (2) po- 
litical, and (3) present economic development 
of the country. 

In contrast to the handicaps there are physi- 
cal, human, economic, and political factors 
which form a favorable “industrial climate” 
for some industries. 

The first half of the twentieth century was a 
period of experimentation with imported 
factory machinery. There have been both 
successes and failures. 


Don C. Bennetr—Population Pressure in 

Java 

In order to shed light on the general prob- 
lem of overpopulation in Java, the food pro- 
duction of an administrative subdivision, Ma- 
lang Kabupaten, is closely examined. Since 
the area is almost self-sufficient, a comparison 
of the areal patterns of caloric production and 
population distribution shows the degree and 
areal distribution of caloric sufficiency, an 
accepted standard for measuring population 
pressure. 

The uneven areal distribution of the major 
food crops, combined with differences in 
yield per hectare, multiple cropping, and the 
differing caloric content per unit weight of 
the crops, results in wide variations in the 
number of calories produced per hectare of 
cultivated land. The irrigated areas near the 
major streams stand out as the regions of 
greatest productivity. In these areas wet-rice 
is the predominant wet season crop while 
during the dry season either another wet-rice 
crop or one of the other major crops is grown. 
Elsewhere, the distinct dry season limits mul- 
tiple cropping. 

Population concentrations are also highest 
in the irrigated areas. Here, nutritional den- 
sities of between 1,000 and 2,000 persons per 
square kilometer are normal whereas else- 
where densities between 350 and 750 prevail. 

Because of the similarity of the areal pat- 
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terns of caloric production per hectare of cyl. 
tivated land and nutritional density, there js 
not a strong areal relationship between caloric 
production per capita and either of the othe 
two distributions. 

Considered as a whole, the average daily 
per capita production of calories is 1,995 
while in areas representing 47 percent of the 
total population the production is below the 
daily minimum standard of 1,860. 


IvEN BENNETI—Features of the Synoptic Cli. 
matology of Freezing Rain in the United 
States 


Since 1920, no general studies of the syp- 
optic climatology of freezing rain, one of win- 
ter’s worst hazards in many parts of the 
United States, have been made. On the basis 
of data for the period 1939-48, the role of 
pressure systems, fronts, air masses, and or- 
graphic conditions in producing these storms 
is investigated. Weather patterns typically 
associated with freezing rain in different sec- 
tions of the country are identified. 

The widely held belief that most freezing 
rain is associated with active warm fronts 
holds true for most sections, but in some areas, 
notably the southern Great Plains, cold fronts 
are more often involved, and in other areas 
nonfrontal conditions are important. The 
idea expressed by Riehl in his recent study of 
conditions in the Chicago area—that heavy 
glaze in the central part of the country is asso- 
ciated only with polar front waves moving 
from southwest to northeast—does not appear 
to be valid. Several cases are known in which 
cold fronts moving rapidly from northwest to 
southeast, or even due south, deposited up to 
0.50 of an inch of glaze in their wake. The 
cold surface air mass involved in freezing rain 
formation almost invariably is cP with the 
exception of New England where it is more 
likely to be mP; the over-running warm air is 
usually unmodified mT, except in the Pacific 
Northwest where mP is more typical. 


JacgueLyn L. Bever—An Analysis of Irrigi- 
tion Development in the Upper Colorado 
Basin Project 


Since the nineteen-thirties the Bureau of 
Reclamation has become increasingly cov 


cerned with multiple-purpose projects. +né 


proposals for the participating projects in the 
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Upper Colorado Basin program, however, 
show the continuing emphasis on single-pur- 
pose irrigation projects. Many reasons have 
been offered to justify such developments. 
Much of the justification has been based on 
generalized platitudes seriously lacking in 
methods which would facilitate more objec- 
tive and precise measurements of future irri- 
gation requirements. 

” The Bureau uses the argument that full and 
complete utilization of the water resources in 
the Upper Colorado Basin requires the expan- 
sion of irrigated lands. Its plans call for such 
expansion even in the higher tributary valleys 
where agricultural production is limited to 
hay and pasture. 

A major assumption which underlies this 
contention is that the dry range lands in these 
areas are not fully utilized because of inade- 
quate irrigated feed. A case study of the Un- 
compahgre project recently completed by the 
present author critically examines this major 
assumption. Results indicate its invalidity— 
at least in the case of the Uncompahgre proj- 
ect. In this paper it is proposed to outline a 
model which uses an alternative method to 
assess the relationship between the carrying 


capacity of the dry lands and the need for 
supplementary irrigation in the valleys. 

It is believed that the adoption of this new 
approach used in the Uncompahgre Valley 
may prove to be a useful method for evaluat- 
ing the need for, and the extent of, irrigation 
in other Upper Basin participating projects. 


Liovp D. BLack—Economic Development by 
Legislation: Geographic Aspects of U. S. 
Unemployment and Underemployment 


This paper summarizes some of the geo- 
graphic problems, concepts, and techniques 
evolving from the analysis of new legislation 
to promote economic development. More than 
80 bills have been introduced into the 85th 
Congress whose purpose is “to assist areas [of 
substantial and persistent unemployment and 
underemployment] to develop and maintain 
stable and diversified economies by a program 
of financial and technical assistance . . .” 

Despite general prosperity in the U. S., sev- 
eral dozen urban-industrial communities (e.g., 
Scranton and Lawrence) have had continuing 
high unemployment rates since the end of 
World War II. For the most part, the explan- 
ation is technological change, depletion of 
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resources, competition from new products, or 
lack of industrial diversification. Furthermore, 
some areas have never developed an adequate 
economic base. 

Although rural low-income areas have 
existed for many decades, the problems of 
rural underemployment are accentuated by 
the impact of technological and economic de- 
velopments in agriculture which have made 
many farm units obsolescent or uneconomic. 
Industrial development is one of the key 
objectives of the Rural Development Program 
now in progress in 30 states and about 100 
counties. 

The following problems are touched upon 
in the paper: 

1. What is a rural area for purposes of the 
area assistance bills? Is a state economic 
area (as used in the census) suitable? 
What degree and duration of unemploy- 
ment should determine eligibility of a 
labor market area? 

How can it be determined if financial 
assistance under the Act would or would 
not cause a plant to relocate “. . . so as 
to effect a significant reduction in em- 
ployment in any other area within the 
U. S.”? 

How can the impact of financial and 
technical assistance upon a community 
be measured? 

What criteria should be devised to de- 
termine if “lasting improvement” can be 
achieved? 

How may regional economic plans be 
judged? 


Davip I. BLuMENstock—The Effect of Ty- 
phoons upon the Morphology of Coral Reefs 
and Atolls 


During 1957-58 intense typhoons passed 
within 60 miles of Guam and Eniwetok, and a 
small but intense typhoon directly struck the 
atoll of Jaluit. From field reconnaissance on 
these three islands and from the study of 
aerial photographs it has been possible to 
identify morphologic changes wrought by 
these typhoons and to formulate some sug- 
gestions of the role of typhoons in the evolu- 
tion of reefs and atolls. 

The depositional features produced by these 
typhoons include spits, hooks, isolate crescent- 
shaped bars, new “motus,” and, of course, the 
laying down of a coral debris mantle with 
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rough size-sorting downstream. The erosional 
features include distinctive scour channels 
across existing motus and the reduction in size 
or complete elimination of motus as subaerial 
features. 

It is suggested that the location of subaerial 
scour channels is determined in large part by 
the location of submarine surge channels, that 
depositional features are more transient than 
erosional ones, and that the net effect of 
typhoons upon atolls is to promote the filling 
in of the lagoon, especially in smaller atolls 
where the wind fetch across the lagoon is 
limited. 

The preliminary field findings reported here 
indicate that additional case studies are 
required and that a comparative study should 
be made of the morphology of atolls in 
typhoon as against nontyphoon areas to 
determine whether anticipated differences 
actually exist. Such a study is presently going 
forward and will be reported upon at a later 
date. 


CiypeE E. Browninc—Selected Relationships 
of Land Use and Distance from the City 
Center within the Chicago Area 


The distribution of land use in terms of dis- 
tance from the city center is fundamental to a 
detailed study of urban spatial structure. Con- 
sidering its importance to many of the theories 
of land use it is curious that this approach has 
rarely been used in land use analysis. The 
goal of this study is two-fold: (1) to present 
selected relationships of land use and distance 
from the city center within the Chicago area, 
and (2) to explore which facets of this 
approach yield the most meaningful results. 

Data were obtained from the land use 
inventory of the Chicago Area Transportation 
Study. All land within 30 miles of Chicago's 
Loop was classified. Land uses analyzed in 
this study are residential, commercial, public 
buildings, manufacturing, transportation, and 
streets. Three aspects of the subject are pre- 
sented: (1) the proportion of land developed 
or in use by distance from the Central Busi- 
ness District (CBD), (2) land use proportions 
or land use “mixes” by distance from the CBD, 
and (3) the proportion of the total land in a 
given land use by distance rings with special 
emphasis upon the cumulative percent distri- 
bution of land use by distance from the CBD. 

The results of the study indicate that (1) 
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this approach is highly promising as a ted, 
nique for analyzing the urban structure, (2) 
land uses analyzed in this manner reveal ; 
substantial amount of order if certain anoma. 
lies are taken into account, and (3) this 
approach will be most valuable if undertake, 
on a time series basis. It will then offer prop. 
ise as a tool in land use forecasting. 


AnpREW F. BurcHarpt—The Linguistic anj 
Political Assimilation of the Minorities of 
Burgenland 


The population of Burgenland includes , 
higher proportion of members of minority 
groups than any other province of Austria, |p 
1951 approximately 15 percent of the popub. 
tion was Magyar or Croatian and 14 percent 
was Lutheran. Prior to 1921 this area had 
been within Hungary for centuries, so that 
the transfer to Austria meant a radical chang 
in situation for the minorities. The pape 
analyzes the relative degree of linguistic 
assimilation (Germanization) of the Magyar 
and the Croats and the assimilation of al 
three minority groups into the political life of 
Austria. 

The number of Magyars declined 50 per- 
cent between 1923 and 1951. The rate of Ge- 
manization has varied according to the politi 
cal and commercial importance of the indi- 
vidual village and the religious adherence of 
its inhabitants. The Croats have declined les 
rapidly because they numbered more than the 
Magyars, they are more compactly grouped 
than the Magyars, and because no Croatian 
village has assumed any political or commer 
cial importance. The Croats are split into two 
factions identified with the two principal 
political parties. 

The Lutherans entered Austria eagerly but 
have not been well integrated into Austrian 
political life. They have shown a tendency 
to support the minor and _ protest parties 
Apparently the most important factor affec 
ing the rate of linguistic and political assimil 
tion of the minorities has been religion. 


Wuu1am G. Byron—Application of the Re- 
cording Densitometer to the Measuremett 
of Density on Population Dot Maps 


This paper explores the possibilities of 
measuring density from population dot maps 
by means of a recording densitometer. 
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densitometer is a precision instrument de- 
simed to measure minute differences in the 
intensities of light. When employed to scan a 
dot map the instrument has the ability to cal- 
culate the effect that one or more dots has on 
a beam of light of a known incident value. 

The densitometer makes several unique 
contributions to dot map analysis. Unlike the 
human eye, the instrument is not confused 
either by great numbers of dots in their infi- 
nite arrangements or by subtle differences in 
the sizes of the symbols. If used in conjunc- 
tion with a Brown Recorder, it will automatic- 
ally develop profiles of density, making a line 
continuum out of the patterns of dots. The 
profiles of density can be mechanically con- 
trolled to yield many different degrees of 
generalization from a given map. Thus it is 
possible to measure density precisely and over 
a broad range of scales without reference to 
either political or statistical enclosures. 


Douctas B. CartEr—Four Main Patterns in 
Maps of Thornthwaite’s Water Balance 


Potential evapotranspiration, precipitation, 
water surplus, and water deficit, the outstand- 
ing features of Thornthwaite’s water balance, 
have distinctive attributes which produce 
unique distributions for each of the four ele- 
ments. An analysis of the relations among the 
four elements and their further dependence 
upon elevation provide a basis for the formu- 
lation of procedures to be followed and pat- 
tems to be expected in the interpolation of 
isoline maps of the principal water balance 
features. The relative correspondence among 
the various patterns and their relationships to 
relief patterns are illustrated in sample cli- 
matic maps. 


Georce F. Carrer—Longevity of Human 
Culture in the Far Southwest 


_The longevity of human culture in the Far 
Southwest has been under heated discussion 
and an antiquity beyond 4,000 years has gen- 
tally been resisted. The argument based on 
soils and land forms, as well as the sequence 
ot archeological cultures has long suggested 
lar greater antiquities. Carbon-14 dating now 
provides dates for man to the 30,000-year time 
level both in the desert and on the coast. This 
tends to validate the evidence of physical 
seography, and to prove that the progression 
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from simple stone tool industries into pro- 
gressively more developed industries is a 
valid measure of time and culture sequence. 

In the Far Southwest man has left a record 
that indicates that he lived here through an 
expanse of time so great that he witnessed 
the shifting physical environments of the 
interglacial-glacial-Recent times. During last 
interglacial times man experienced climates 
and sea level situations much like those of 
today, followed by the greatly different gla- 
cial climates and sea levels. Finally, during 
the past 10,000 years he has experienced a 
shift back toward the present climatic-sea 
level situation which now approximates the 
situation of the last interglacial. 

Our record for man is one of extreme cul- 
tural simplicity at the historic period, and with 
increasing simplicity as we go backwards 
through time. Although the environment was 
at all times permissive to higher cultural 
developments, none occured. The climatic 
changes with their sharp environmental-eco- 
logic changes failed to “stimulate” change. 
The off-center location of the area in relation 
to the cultural growths and developments 
elsewhere in America is the probable root 
cause for the failure of greater cultural 
growth. 


T. K. Caoanc—Dispersal of the Taro in Asia 


The taro (Colocasia antiquorum), indigen- 
ous to southern Asia, is probably one of the 
earliest food plants domesticated by man in 
tropical Asia. Today two important species, 
the Colocasia antiquorum and the Colocasia 
esculenta, are commonly grown in the warm 
and humid parts of the Old World and in the 
Pacific islands, respectively. Based mainly on 
linguistic evidence, the present attempt is to 
trace the possible routes by which the Colo- 
casia antiquorum or the taro spread in Asia. 

Because of archeological, terminological, 
and climatic reasons, peninsular India is fa- 
vored as the center of domestication of the 
antiquorum. From peninsular India the anti- 
quorum spread to north India. From India 
the taro headed eastward to Further India 
and westward to southwest Asia. It was intro- 
duced to China from two directions: through 
upper Burma to southwest China; through 
Indo-China to south China. The dispersal of 
the taro from Further India to Indonesia 
owed much to the effort of the early migrants 
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from southern Asia. Linguistic implications 
again favor its spread from Sumatra eastward 
through the Sunda Islands to western New 
Guinea on one hand and to the Moluccas on 
the other. From the Sunda Islands the anti- 
quorum reached Borneo and Celebes. The 
Philippines received their tuber plant from 
Indonesia and the Asiatic mainland. 

As an important food crop the antiquorum 
once sustained the population of southeast 
Asia, but today advancement of human cul- 
ture has altered its status and has confined its 
significance to certain parts of the region. 


CuHarLes M. CuEesnutwoop—Computing a 
Qualitative Tourist Industry Index 


Geographers, by design or by default, have 
contributed comparatively little toward ana- 
lyzing the impact of the so-called “intangible 
tourist industry” upon the economy of any 
particular area. The general lack of statistics 
which would permit a quantitative analysis of 
the tourist industry aroused the author to 
devise an index, using readily available fed- 
eral census records, that provides, at least, a 
qualitative measure of this elusory impact. 

Statistics for the state of Pennsylvania were 
used to compute the first qualitative tourist 
industry index. Assuming that a close corre- 
lation should exist between the population of 
a county and the income a county derives 
from certain retail and service industries, each 
county was ranked according to both popula- 
tion and income from selected industries. 
When a county was found to have an income 
from a particular retail or service industry far 
in excess of what normally should be derived 
from its native population, this surplus income 
was attributed to an influx of business from 
travelers coming into the county or, in other 
words, from tourists. 

The extent to which the income from tourist 
activity is reflected in any particular retail or 
service industry is not constant among the 
various industries. Consequently, it was nec- 
essary to assign arbitrary weighting factors to 
the various industry computations. The result- 
ant index, when plotted on a map of Penn- 
sylvania, revealed regional patterns which 
were surprisingly consistent with previously 
mapped physical and cultural phenomena 
related to tourist activity. 

A similar qualitative tourist industry index 
was computed subsequently from national 
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statistics, with a few slight modifications, for 
the entire United States. The technique fo; 
computing this index appears to be valid on 
both a state and national scope. 


Anprew H. Cirark—Changing Geographies of 
Cultural Origin and Religious Preference in 
Nova Scotia 


That the U.S. census does not ask the 
national or cultural origin, or the religious 
adherence or preference, of each of its resi. 
dents is a serious handicap to social and eq. 
nomic-cultural geographers. The Canadian 
census has asked both questions since 187] 
and many of the colonies recorded the same 
information in earlier decades. To illustrate 
the use of such evidence this paper reviews 
the changing patterns of “origin” and “teli- 
gion” in Nova Scotia for a period of 70 years 
(1871-1941). At least six groups in each 
category had significant enough areal extent 
and local concentration to stand out in the 
two series of maps made. One series indi- 
cates the areas in which individual groups 
were dominant and the other shows the 
changing patterns of distribution of individ- 
ual groups by dots. Samples of the maps are 
shown and examples of the method of work- 
ing and of the conclusions are given. Because 
there has been little active proselytization 
between the groups, the “religion” maps have 
been of use in achieving a finer-grained pat- 
tern in the “origin” distributions. E.g,, the 
“English” can be separated into New England 
Yankee (Baptist), Yorkshire ( Methodist), and 
a melange of Loyalist-army-navy origin (Ang- 
lican) with relative ease; Presbyterian or 
Catholic faith divided Ulstermen from South- 
ern Irish; the “Dutch” of the 1941 census are 
largely German, identifiable by their religion. 
A wide variety of changing patterns of agri- 
cultural and other economic and social phe- 
nomena are more easily and sensibly inter- 
preted when the patterns of cultural origin 
are available for comparison and contrast. 


Cuesrer F. Cote—Use Potential of the Salt- 
and Sodium-Affected Soils of the Eastem 
San Joaquin Valley 


The salt- and sodium-affected soils consid- 
ered here extend varying distances eastward 


from the San Joaquin Valley trough area that 
was originally subjected to annual inundation 
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before construction of flood control works. 
These soils are saline, saline-alkali, and non- 
saline-alkali. They are in need of leveling 
and, in some cases, drainage. The significant 
constituents for the purpose of this study are 
sodium chloride, sodium sulphate, sodium car- 
honate, and adsorbed sodium. The salt and 
sodium accumulations are a result of previous 
(and in some cases still present) high water 
tables. These high water tables have been 
caused by lateral migration of ground water 
created by flood and/or normal water sup- 
plies of the valley trough and in some locali- 
ties by irrigation higher on the eastern pied- 
mont alluvial plain. 

There are about 900,000 acres of these soils, 
of which 200,000 are irrigated. The unculti- 
vated 700,000 acres constitute 11.7 percent of 
the San Joaquin Valley’s and 4.4 percent of 
the state’s probable ultimate irrigated acreage. 
These soils are being reclaimed economically 
by leveling, treatment with gypsum, establish- 
ing drainage, leaching by irrigation, and addi- 
tion of organic matter. Raw land that sells 
for $100 to $200 per acre can be made pro- 
ductive, including adequate removal of salt 
and sodium, for $225 to $300 per acre. Initial 
crops should be alfalfa, barley, irrigated pas- 
ture, sudan grass, or rice. Cotton frequently 
is gown the second year, but some authori- 
ties do not recommend row crops because of 
“wick action.” 

As a result of better state-wide distribution, 
water is becoming more available for develop- 
ment of these soils. The land increasingly will 
be brought into use on a profitable basis by 
farmers with risk capital as the state’s popula- 
tion increases, as the state and national mar- 
kets expand, and as urban sprawl and trans- 
port arteries consume more of the presently 
imigated land. 


Cuark N. Crars—On the Origin of Stone- 
Lines 
“Stone-lines” long have been recognized in 
the soils of the southeastern states. Recent 
field research in the Piedmont area of Georgia 
indicates some rather distinct characteristics 
of these stone-lines not previously recorded in 
the literature. This paper is an attempt to 
present some new ideas on this phenomenon. 
While some mystery seems to attach to 
stone-lines as they are exposed in road 
cuts and gully walls, further study does not 
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seem to justify the cumbersome theory of 
Parizek and Woodruff (Journal of Geology, 
January 1957, pp. 24-34) which would require 
a type of mass movement as yet not ade- 
quately described. 

Study of the rock types found in the stone- 
lines in the laboratory does not bear out Pari- 
zek’s and Woodruff’s pessimism in identify- 
ing their origin. These are nearly always 
found in the regolithic layers of extremely 
deep weathering over crystalline rocks, and 
extensive study seems to justify the claim that 
they are probably remnant phenomena in situ 
rather than transported material. All stages 
of decomposition have been observed in these 
stone-lines. It appears that exposures in 
recent road cuts in which a slight stage of 
decomposition has occurred are very closely 
related to examples with a high degree of 
decomposition. Field evidence indicates that 
these stone-lines are highly weathered rem- 
nants of lenses or layers of rock within the 
regolith which have resisted the deep weath- 
ering more successfully than the remainder of 
the regolithic layer. 


GeorcE B. CressEr—Land Use in Yemen 


Southwestern Arabia consists of an arid 
coastal plain, a humid highland, and an 
interior desert. The area above 5,000 feet, 
mostly in Yemen, measures some 40,000 
square miles. 

There are two rainfall patterns. The low- 
lands have from 2 to 4 inches of winter rain 
produced by occasional cool fronts from the 
Mediterranean circulation. The highlands re- 
ceive their rain from the summer monsoon, 
with totals of 15 to 30 inches according to 
exposure. Unlike the other mountains of 
Southwest Asia, Yemen has no snow, few per- 
manent streams, and little transhumance. In 
place of nomadism there is settled agriculture. 

Yemen is a conservationist’s dream. The 
mountains are elaborately terraced, in places 
with successive levels which rise to the sum- 
mit. Water is carefully managed and is 
largely used where it falls. Many irrigation 
canals are lined with cement and covered to 
reduce losses. 

The chief crops are dura or sorghum, grown 
from sea level to 8,000 feet, coffee, raised be- 
tween 4,500 and 7,000 feet, and a tree known 
as qat whose leaves contain an alkaloid with 
sedative reactions. Maps and statistics are 
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lacking, but it is suggested that cultivated land 
amounts to about one acre per capita, a total 
of some 8 percent of the country. 


LueLta N. Dampaucu—The Role of Migra- 
tory Agricultural Labor in South Florida 


Migratory labor is indispensable to the $75 
million agricultural economy in Dade County, 
Florida. In spite of the rapid adoption of 
technology, as the scale of farm operations has 
increased, so has the demand for labor. Dur- 
ing the peak harvest season some 10,000 mi- 
grants furnish three-quarters of the labor. 

Southern Negroes, Texas-Mexicans, Puerto 
Ricans, and a few whites and Bahamians swell 
the migratory stream that moves into Dade 
County. They are recruited by the Depart- 
ment of Labor, Bureau of Employment Se- 
curity, based on anticipated needs of the 
growers who have housing certified by the 
Dade County Health Department. 

When crops, weather, and market demand 
are normal, there is full employment for the 
migrants from November through April. Only 
a few help with pre-season and post-season 
activities. Excessive rains, and/or droughts, 


below-freezing temperatures, or similar adver- 
sities in other winter fruit and vegetable areas 
depresses the labor market. Long breadlines 
formed for the first time in February 1958. 
Since distances are too great to make day- 
haul functional in and out of Dade County, 
the large growers provide housing and/or 


other gratuities for the migrants. A few 
migrants live in two community housing proj- 
ects, or in quarters in the towns. There are 
more privately owned labor camps in Dade 
County than anywhere else in the country. 
Improved migrant-worker housing is helping 
to raise the status of the migrant, and to cush- 
ion the impact of such a large influx of out- 
side labor on local communities. 


GeorcE F,. Deasy—Bituminous Coal Strip Pits 
as an Element in the Landscape of the 
Northern Appalachian Coal Fields 


Bituminous coal strip pits are imposing a 
new land use pattern upon the pre-existing 
complex in the United States. In certain areas 
the strip pit has now become the most wide- 
spread and distinctive cultural element in the 
landscape. 

Macro- and micro-aspects of coal strip min- 
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ing as it affects the landscape have been 
studied by Doerr and Guernsey. This paper 
analyzes certain meso-aspects of stripping 
insofar as it modifies the land use pattern of 
the Northern Appalachian Coal Fields. Three 
questions are posed: (1) What areal pattem 
do the pits assume? (2) What are their nor. 
mal and extreme dimensions? (3) What are 
their typical configurations? Answers to these 
questions are derived from a study of two 
representative areas. 

Significant findings include the following. 
(1) In areas of concentrated stripping, pits 
average more than one per square mile and 
are seldom separated by more than a mile or 
two. (2) All pits are narrow, elongated, and 
irregular in shape; many have a V or U con- 
figuration; and all approximate contours in 
their orientation. (3) All pits may be classi- 
fied into one or a combination of four basic 
shapes. (4) Pits seldom exceed three miles in 
length; many are only a few hundred feet in 
length. (5) There is frequent parallelism in 
the orientation of adjacent pits. (6) Pits are 
absent from relatively extensive areas in other- 
wise intensively stripped regions. (7) The 
strip pit landscape is characterized by an intri- 
cate network of secondary roads and occa- 
sional spur-line railroads. 


Greorce C. DeLonc—Temperature Changes 
in Northeastern United States, 1906-55 


This study uses detailed United States 
Weather Bureau temperature statistics from 
sixty-seven major weather stations. The area 
is bounded on the west roughly by the Missis- 
sippi River and on the south by the southem 
border of Kentucky and Virginia. 

With the belief that ten-year averages of 
temperature, as frequently employed by the 
Weather Bureau, might serve as the basis for 
a truer picture of changes and trends than 
the use of simple annual figures, the author 
has based all data on ten-year running (0 
moving) averages, unless otherwise stated. 
The decadal means thus obtained from 1906- 
15 through 1946-55 were figures for obtaining, 
mapping and/or graphing the following data: 
(1) a composite graph showing the ovet- 
all change of temperature for northeastem 
United States for the forty-one decades of 
concern; (2) sixty-seven station line graphs 
to show individual trends, of which there were 
two major maximum periods (representative 
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aphs shown); (3) a map of the areal dis- 
tribution of the major maximum periods of 
temperature; (4) the ranges of the running 
decadal averages and a map of their areal 
distribution; and (5) the individual absolute 
annual ranges of temperature and the mean 
annual range of temperature for all of the sta- 


tions. 


Arruur V. Dopp AND ANDREW D. Hastincs— 
Dew Point Temperatures in Northern 
Hemisphere Deserts 


The dew point, or temperature to which air 
must be cooled in order for saturation (100 
percent relative humidity ) to occur, is an im- 
portant consideration for many human activi- 
ties. Although not as well known as relative 
humidity, it is often more meaningful because 
it is a measure of the actual moisture content 
of the atmosphere, whereas the relative 
humidity is most meaningful when it is 
related to an actual temperature. 

The distribution of mean monthly dew 
points in the deserts of the northern hemi- 
sphere is presented in ten-degree (F) classes, 
for the summer month in which it is at a 
maximum, on maps of western North America, 
North Africa, the Middle East, and inner Asia. 
Highest values, exceeding 80°F., found on the 
coasts of the Persian Gulf and Red Sea are 
higher than comparable dew points in the 
humid tropics. On the other hand, very low 
dew points are also reported in the hot deserts 
of the world, as in the central Sahara, the 
interior of Arabia, and in Turkestan. The iso- 
pleths characteristically reflect a decrease in 
dew point with altitude and with distance 
from moisture sources. The major exception 
is the large area of high dew points in West 
— and India, inland from the Arabian 
ea. 

The highest mean values for North Ameri- 
can deserts occur in August, at stations on or 
near the Gulf of California: Guaymas with 
15°F. and Yuma with 64°F. While not as 
high as dew points in the humid area border- 
ing the Gulf of Mexico, these values slightly 
exceed those of stations on the southern Cali- 
fornia coast, and are considerably higher than 
those of the Great Basin where values range 
in the forties. 

Dew point is one of the elements studied for 
the Department of the Army to determine the 
tepresentativeness of Yuma, Arizona, as a des- 
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ert testing area. A final map shows the areas 
of the northern hemisphere where mean dew 
point of the month when it is highest is within 
5°F. of the mean at Yuma. For the most part, 
these areas lie in a comparatively narrow 
band between warm-water coasts or monsoon 
regions on one side, and drier interior deserts 
on the other. 


Frep E. Donrs—The Measurement of Loca- 
tion in Political Geography 

Nearly all political geographers, beginning 
with Ratzel and Semple, have emphasized the 
importance of location. Efforts to classify 
location have often resulted in different terms 
for each state—merely a different way of list- 
ing states. This study proposes a numerical 
evaluation which would be useful in develop- 
ing the political geography of a state as well 
as in analyzing international affairs. 

Location may be defined as the meaning of 
the where-ness, for security and continuity, of 
a state; where is the state in relation to: 

1. Other states 

2. Strategic power centers 

3. Patterns of conflict 

4. Economic and resource patterns 

Each of these sub-headings of location is 
measured on a five-value scale denoting its 
effect on the state’s security and continuity: 

1. Most likely to promote—(remote ) 

2. Likely to promote—( far ) 

3. Little or no effect on—( neutral ) 

4. Somewhat damaging to—(near ) 

5. Damaging to—(close ) 
(No attempt is made to measure these varia- 
bles in distance or other specific values. ) 

For any given time, every state’s location 
may be assigned values which have meaning 
for that state, and which may be compared 
from state to state. Assignment of values is a 
matter of subjective judgment, but if consis- 
tent, need not weaken the method or results. 

Location is best understood by use of a 
globe or map. On a globe, however, only half 
the earth’s surface may be seen at a time. The 
Equidistant Azimuthal Projection centered on 
the state offers the best possibilities for seeing 
location. 

This is an initial attempt to develop system- 
atic analytical methods in that phase of politi- 
cal geography where geographers should 
make their most valuable contributions—loca- 
tion. 
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Epwin Doran, Jr—The West Indian Hip- 
roofed Cottage 


Among the several West Indian house types 
is a distinctive cottage. In simplest form this 
house is rectangular, is placed with long axis, 
containing the doors, parallel to the street, is 
hip-roofed, and has a roof pitch between 30 
and 50 degrees. The form of the house is the 
distinctive criterion for recognition since 
materials vary widely; thatch, shingles, or 
corrugated iron may be used as roof cover- 
ings. Despite differences in materials, which 
can be demonstrated to reflect relative age, 
the significant cultural complex of hip roof 
and steep pitch persists. 

Field study of house types in the Cayman 
Islands, Jamaica, Bahamas, Puerto Rico, and 
the Leeward Islands, augmented by examina- 
tion of photographs from all other areas, indi- 
cates a rather simple distribution for the hip- 
roofed house. It is absent in Cuba and Puerto 
Rico but is to be seen everywhere else in the 
West Indies. 

The origin of this house type seems to be a 
dual one, and this may explain its ubiquity. 
Most slaves were imported into the islands 
from the Guinea-Congo cultural area, where 
a thatched, hip-roofed house is in general use. 
In addition there is a circum-English Channel 
distribution of a steeply pitched, hip-roofed 
house. Since both masters and slaves thought 
of this as a proper house the widespread dis- 
tribution and retention of the type is easily 
understood. Accurate recognition of minor 
traits which are diagnostic of one particular 
origin remains for future work. 


Joun E. Dornsacu—Design Problems in 
Aeronautical Charting 


Design problems are a major concern of 
Air Force cartographers attempting to meet 
demands for unique, special-purpose graphics. 
An examination of literature on applicable 
cartographic basic research yields little infor- 
mation concerning principles of design except 
possibly for the work of Peucker, Imhof, and a 
few others. It is in the realm of the psycholo- 
gist that the cartographer finds some answers 
as to “how” visual displays may best be 
designed for their intended use or uses. Re- 
cent studies by Arthur Robinson and Robert 
Williams indicate momentum toward the 


establishing of design criteria based on psy- 
chological concepts. 
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Most past studies of display design in the 
field of cartography have dealt with physical 
and physiological aspects of vision, without 
fully appreciating the necessity for study of 
not only how man sees, but how he perceipes, 
It is a well known fact that all normal indi. 
viduals’ eyes receive the same stimulation by 
light and that their eyes react in simile 
physiological manner. However, in percep. 
tion both the eyes and brain are involved, The 
observer not only “sees” things, but also gives 
meaning to what he sees through his own 
interpretation. 

Aero chart cartographers are beginning to 
apply principles of perception to visual dis. 
play problems in the man-chart system. Re. 
search on how man receives information from 
a cartographic presentation used for a special 
purpose will eventually lead to less regard for 
custom and convention and a greater empha- 
sis on the producing of a functional design 
based upon the use and user of the visual 
display. 


Jerome D. FeLttMan—Residential Settlement 
in Chicago: Its Relation to Subdivision and 
Lot Sale 


Chicago’s growth was rapid, unplanned, 
and largely unaffected by topography or prior 
settlement in the area. Immediate controls on 
the pattern of physical (building) growth 
were primarily cultural and, particularly, 
transportational; but in the broader sense, 
physical expansion was restricted to areas al- 
ready prepared for actual occupance through 
subdivision and lot sale. 

In Chicago, physical growth patterns were 
more regular than were the patterns of pre- 
building expansion. Physical growth areas 
were relatively compact, with regular mar- 
gins, and showed clear indications of particu- 
larly the sector pattern of growth. This appar- 
ent regularity is in sharp contrast to the scat- 
tered, discontinuous, nearly random pattern of 
subdivision and lot sale during some periods 
of Chicago’s past. The strong attraction of 
the central settlement nucleus (focusing om 
the present central business district) is ev- 
dent throughout the history of the physical 
expansion of the city to its present municipal 
boundaries. Relatively few of the outlying 
nuclei of subdivision and lot sale materialized 
as actual areas of occupance. 

Superimposing the pattern of physical ex- 








pan! 
sho\ 
grov 
and 
mar; 
behi 
evid 


arati 
phys 


Jom 


N 
conc 
ficat 
seen 
Bida 
pict 
satis 


betw 


men 
tion 


rath 





nber 


| the 
sical 
hout 
y of 
ives, 
indi- 
n by 
nilar 
cep- 


Zives 
own 


ig to 


Re- 
from 
ecial 
d for 
pha- 
esign 
isual 


ned, 
prior 
Is on 
owth 
larly, 
ense, 
iS al- 


ough 


were 
pre- 
areas 
mar- 
rticu- 
ppar- 
scat- 
m of 


n of 
g on 

evi- 
ysical 
cipal 
lying 
lized 


] ex- 





9 
1958 ABSTRACTS 261 


ansion on maps of subdivision and lot sale 
shows that for all periods up to 1900 building 
growth lagged far behind both subdivision 
and sale of land. In general, the expanding 
margin of building was delayed 15 to 20 years 
behind subdivision, with greatest disparities 
evident after the Civil War period land 
booms, which affected the rate of land prep- 
aration more strongly than they did actual 


physical expansion. 


oun R. Fernstrom—The Distribution of 
Aboriginal Watercraft Types 


No organized source of written material 
concerning either world distribution or classi- 
fication of types of aboriginal watercraft types 
seems to exist. The works of Friederici, Suder, 
Bidault and Hornell provide only a general 
picture of world distribution; they offer no 
satisfactory system for classifying watercraft 
types, nor do they indicate any relationship 
between aboriginal watercraft and environ- 
ment. 

A study of the development and distribu- 
tion of watercraft types becomes more mean- 
ingful when it is based upon the methods, 
rather than the raw materials, of manufacture. 
The author proposes that watercraft be classi- 
fied as follows: 

1. Rafts and raft substitutes 

2. Nonframe craft; ie., dugouts, wood- 

skins, etc. 

3. Frame craft; ie., canoes, kayaks, cor- 

acles, etc. 

4. Modern keeled craft 

When such a classification is followed, an 
intriguing picture of the continuous distribu- 
tion of each of the watercraft types is pre- 
sented. The correlation between the environ- 
ment and aboriginal boat types as individual 
culture traits is an imperfect one. A continu- 
ous distribution of each of the types extends 
beyond any barriers or local differences 
apparent in the physical environment. 

The widespread distribution of a culture 
trait depends upon the inclination of man to 
accept the trait. Once an idea is accepted it 
may be conditioned by environmental differ- 
ences, as is exhibited by the several manifes- 
tations of each of the basic techniques of man- 
facture. Where there is a distinct and con- 
tinuous distribution of a complex culture trait, 
as the frame canoe or the dugout, indications 
are that a single invention has occurred. 


VirciniA P. Fintev—Aerial Photographs as 
Basic Source Materials in Geographic Re- 
search: An Example from the Grand Coulee 
Area. 


Two important uses of aerial photographs 
for basic geographic research are (1) for con- 
ducting comprehensive regional surveys and 
(2) for tracing changes in the landscape over 
a period of time. 

Grant County, Washington, is selected to 
illustrate these two uses because it is an area 
in which major changes have occurred in the 
recent past, it contains a favorable variety of 
physical and cultural features, and it is an 
area relatively well known to geographers. 

A regional survey was made by using an 
extractive method of photo interpretation. Pre- 
liminary reconnaissance was performed on 
photo mosaic index sheets of the county. This 
was followed by stereoscopic study of contact 
prints for detailed and definitive analysis. The 
result was a comprehensive regional survey 
of a high order of accuracy. 

Changes in the landscape were traced using 
photography flown in 1941 (pre-Grand Coulee 
Dam), 1949 and 1955. Comparative study of 
this sequential photography indicates the sig- 
nificance of dynamic and static conditions in 
relation to natural and cultural processes. It 
also emphasizes the value of aerial photos as 
historical records. 

The usefulness of aerial photographs as 
basic source materials for geographic research 
can be appreciated by considering the appli- 
cation of this method of interpretation to an 
unknown or a little known area. 


Eric FiscHer—Post-World War II Boundaries 


After most wars boundaries have been 
changed by peace treaty. Following World 
War II boundary changes were made by 
peace treaty, but changes also occurred fre- 
quently during the postwar decade. Such 
boundary alterations often meant not only 
relocation of the boundary line, but a thor- 
ough change in its function. In a broader 
sense we can even include those quite fre- 
quent instances of a change in function which 
did not involve a change in the physical loca- 
tion of the boundary. 

In this paper two types of functional 
changes are discussed, of which, in general, 
only the first type was accompanied by trans- 
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fer of territory. We refer to the emergence of 
ideological boundaries in place of linguistic, 
national, or historical ones. The boundaries 
between the two Germanies, Koreas, and 
Viet-Nams are the best known examples. In 
connection with these changes the problems 
of emigration, mass flight, and forced conver- 
sion are discussed, with special reference to 
India and Palestine. 

The second type of functional change is 
from a colonial or intercolonial boundary to 
an international one. Both those factors which 
work for permanence of such inherited boun- 
daries and those factors which work for relo- 
cation are discussed. 


Joun F. Garnes—The Buckwheat Association 
in the Vegetation of the Providence Moun- 
tains Area, Eastern Mojave Desert 


According to published descriptions of veg- 
etation in the eastern part of the Mojave Des- 
ert, the creosote bush (Larrea divaricata 
Cav. )—burroweed (Franseria dumosa Gray ) 
association extends from margins of playas to 
elevations of approximately 3,700 feet, above 
which black bush (Coleogyne ramosissima 
Torr.) dominates. In the Providence Moun- 
tains area a buckwheat (Eriogonum polifo- 
lium Benth.) association, previously unre- 
corded as a major unit of desert vegetation, 
is dominant immediately above the creosote 
bush-burroweed association. Widespread oc- 
currence of buckwheat species in the Mojave 
Desert has been recognized, but they have 
been regarded as minor rather than as dom- 
inant species. Because of low stature and 
sprawling growth, the significance of buck- 
wheat has been overlooked. Buckwheat fre- 
quently forms 40 percent of the vegetative 
cover at elevations of 3,300 to 4,400 feet on 
the higher surfaces of relict alluvial fans and 
from 4,400 to 5,500 feet on the lower, south- 
facing exposures on rhyolitic and granitic 
mountain spurs. Designation of the low- 
growing buckwheat as an association domi- 
nant has precedent in the recognition of the 
dominance of short-statured burroweed with 
creosote bush. 

Buckwheat always occurs as a co-dominant 
species—not as a single dominant. Because of 
local differences in associated dominants, five 
major subdivisions of the association were 
recognized. 
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Although precise environmental data are 
not available, general observations and frag. 
mentary weather records indicate that the 
buckwheat association occupies one of the 
more favorable habitats in the Mojave Desert. 


ArcH C, GerLacH—Linguistic Maps 


Linguistic maps present a real challenge to 
the cartographic profession. To improve their 
generally poor quality and ineffective design 
is not an easy task, but it is a worthy objec- 
tive. Language maps are well above the 
median for the use curve of special subject 
maps and they serve a wide variety of disci. 
plines. Nevertheless, after working seven 
years with the Library of Congress collection 
of more than two million maps filed under 
more than 100 subject headings, the author 
has become convinced that linguistic maps are 
generally the least effectively designed of any 
significant subject group in those collections. 

Selected examples are presented through 
slides, with a discussion of their faults and 
possible improvements. The general conclu- 
sions are that: 

1. Base maps on which linguistic data are 
to be plotted should contain more detail 
but show it less forcefully, possibly as a 
blue line background. 

The complexity of linguistic maps ren- 

ders them difficult to understand. They 

should be simplified where possible by 
plotting part of the information on dif- 
ferent maps or by using overlays. 

3. Experimental research on the relative 
effectiveness of design patterns and 
their juxtaposition could improve the 
legibility of necessarily complex maps. 

4. Compilation of detailed language maps 
must be done by an expert linguist who 
is personally acquainted with the area 
to be mapped because a large element 
of personal judgment is required to in- 
terpret language statistics meaningfully. 

5. An important role of the geographic 
cartographer is to help the linguist cre- 
ate effective maps, then to correlate the 
areal distribution of linguistic data to 
related phenomena such as historical 
events, political entities, relief and trans- 
portation, and the distribution of races, 
nationalities and cultures. 
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J. SULLIVAN Grsson—Florida Citrus—Tragedy 
and Prospect 


Two factors contributing to Florida’s phe- 
nomenal expansion in citrus production are: 
(1) natural environment of the central lakes 
district favoring citrus over other crops and 
(2) recent decline of citrus production in 
California and Texas. Production expansion 
during the last decade exceeded the growth 
of the citrus market, thus generating acute 
marketing problems. During the last two or 
three years less than half of Florida's citrus 
has been marketed fresh. The remainder of 
the salable fruit moved as canned juices and 
sections, frozen concentrates, and other pro- 
cessed forms. 

The devastating freezes in the winter of 
1957-58 suddenly terminated the marketing 
problem but produced in its stead another 
problem of tragic proportions. An official esti- 
mated loss of 2314 million boxes of ripe fruit 
(roughly one-fourth the current crop) in the 
December freeze was followed by much more 
severe losses in January and February. Tree 
losses have been staggeringly high. 

Florida has relatively little suitable citrus 
land that has not already been so used. The 
industry cannot move southward to a milder 
climate, as in the past. Recovery, if it comes, 
must take place in the present grove areas. 
Newly set groves will require at least a decade 
to reach profitable bearing age. Yet attempt 
at recovery appears justifiable. The rise of a 
strong competitive bidder for the American 
citrus market during this interim does not 
seem probable. 


Marjorie SmirH GoopMAN—Criteria for the 
Identification of Types of Farming on 
Aerial Photographs 


Geographers have long been interested in 
the classification and distribution of types of 
farming as a step in delimiting agricultural 
regions. One map divides the United States 
into nine major and sixty minor type-of-farm- 
ing areas. Before 1950, such classification and 
mapping was based upon laborious and time- 
consuming field work. More recently, at- 
tempts have been made to identify types of 
farming on aerial photographs. 

Three sets of criteria read from aerial pho- 
tographs are used to infer types of farming: 
(1) the nature of farmstead features; (2) the 





crop associations on individual farms; and 
(3) the uses made of corn and hay. Tests of 
these criteria in the Great Lakes states indi- 
cate: (1) farmstead features are commonly 
unreliable as indicators of types of farming; 
(2) crop associations on individual farms, 
along with the use that is made of corn, are 
reliable indicators of cash grain farms; and 
(3) crop associations on individual farms, 
along with the uses that are made of corn and 
hay, are completely reliable as indicators of 
dairy farms and of hog and beef fattening 
farms. 


Rosert J. GoopmMan—Swatch Maps: Their 
Preparation and Use to Clarify Spatial Con- 
cepts 


Swatch maps, a product of three years of 
empirical research, are effective tools for the 
visualization of spatial concepts. The maps, 
compiled from swatches of colored paper and 
stick-up, are photographed to produce a 
series of interrelated color transparencies. The 
projected transparencies have a dramatic 
effect upon students. Immediate comprehen- 
sion of simple spatial concepts is attained 
through the use of vivid color and _ plain 
design. Each transparency carries a single 
fact or idea. Complex spatial concepts can 
be developed, a step at a time, by arranging 
several swatch maps in a sequence. In this 
manner, literally hundreds of students can be 
led simultaneously through the maze of inter- 
relationships which compose the landscape. 

The simplicity of the swatch map appeals 
to the viewer. Even on television, where the 
effect of color is lost, swatch maps have 
proved to be stimulating and effective. 

Those of us who teach geography, faced 
with the problem of increasing enrollments 
and bulging classes, might well consider the 
swatch map a new tool for clarifying old 
ideas about space. 


B. L. Gorvon—Aboriginal Peoples of Panama 
and the Interchange of Plants between the 
Americas 


A large number of plants have been dissem- 
inated across the Isthmus of Panama by 
Indians. Several of these, widely cultivated in 
the Americas in pre-Columbian time, have 
become important economic plants; maize and 
manioc are examples. Other plants trans- 
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ported across or onto the Isthmus include the 
following: totumo, Crescentia Cujete; pejji- 
baye, Guilielma utilis; oto, Xanthosoma sagit- 
tifolium; and, avocado, Persea sp. Somewhat 
less generally known are: membrillo, Gustavia 
sp.; bija, Arrhabidea chica; patashte, Theo- 
broma bicolor; and, pita, Aechmea sp. 

Beyond indicating the role of prehistoric 
man in extending ranges and in modifying the 
character of species, such plants are evidence 
of extensive aboriginal cultural exchange 
between the Americas, both in themselves and 
through cultural traits associated with their 
use. 

The economic plants noted above are culti- 
vated by present-day Panamanian Indians, 
e.g., Guaymi-Bogota tribe, who survive in for- 
ested parts of the Isthmus. That this area is 
not within the natural range of these plants is 
indicated by the fact that they occur there 
only under cultivation or in association with 
old Indian clearings or habitation sites. 


L. A. Perer Gostinc—A Geographic Approach 
to Agricultural Development in Malaya 


The geographer can contribute to agricul- 
tural development and remedial programs in 
at least three ways: 

1. Establishing mappable indices to iden- 
tify and classify underdeveloped or 
problem areas 

2. Making inventories and evaluations of 
underdeveloped areas 

3. Contributing the quality of balance to 
development programs 

These roles of the geographer in develop- 
mental planning are discussed in this paper 
and illustrated with examples from Malaya. 

Malaya is a mosaic of agricultural areas at 
various stages of development, ranging from 
prosperous rubber plantations to poverty 
stricken submarginal subsistence rice areas. 
Agricultural development programs must first 
identify underdeveloped areas, and, to estab- 
lish priority for remedial action, classify these 
areas according to their stages of develop- 
ment, adequacy of local production, and 
urgency of human problems. Certain map- 
pable indices derived from statistical analysis 
and simple field work can locate and classify 
these problem areas. 

Inventories of these problem areas would 
not only indicate their potential and their 
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critical needs but also furnish analyses of the 
physical and cultural factors which limit o; 
condition development. Many of the diffi. 
culties encountered in the remedial planning 
of Malayan agricultural development aris 
from the failure to recognize or adequately to 
measure these limiting or conditioning factors 
The geographer can make a major contribu. 
tion to the success of developmental planning 
by recognizing these limiting factors and 
mapping their areal extent. 

Malaya has neither the capital nor the per. 
sonnel to attack all of the country’s agricul. 
tural problems. Therefore, developmental 
programs must be selective and limited in 
scope. Often there must be compromise be. 
tween what is best suited to local conditions 
and interests and what is best for the national 
economy. Spectacular short-range results must 
be balanced with careful long-range planning 
This must take into consideration economic 
and demographic factors which affect the rate 
of development in continuing programs. 
Geographers, with their comprehensive view, 
will be useful in devising a balanced and dy- 
namic program, and assessing its intraregional 
and interregional results. 


Howarp F. Grecor—Irrigation Farming Fron- 
tiers in the California Dry Lands 


California remains the focal point of agri- 
cultural pressure on the American arid land 
margins, as evidenced by the continuing rapid 
expansion of irrigation farming in the state. 

Out-of-state markets have been, and stil 
are, the major stimuli to intensive irrigation 
growth in both the San Joaquin Valley and the 
Southeast Desert, the two principal arid low- 
lands of California. The San Joaquin acquired 
an early lead in irrigation farming among Cal- 
ifornia agricultural areas and still appears to 
have the largest amount of land available for 
future irrigation. The Southeast Desert devel 
opment started in earnest with the opening of 
the Imperial Valley, and while it has slightly 
less potential irrigable land than the San Jox 
quin, it also seems assured of continued 
expansion in irrigated acreage. A major force 
here is the effect of urban expansion in coasta 
southern California. Tendencies in spatial 
changes of land use patterns in this are 
reflect the Thiinen law, except that urban land 
valuations rather than transport costs are the 
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dominant factor: High land costs cause aban- 
donment of farm land on the inner boundaries 
of the irrigated area and compensatory expan- 
sion on the outer margins. 

Obstacles to future water availability for 
irrigation are actually more economic and 
political than physical and areal. The state 
has water sufficient for over 40,000,000 people 
and contains one-third of the potentially irri- 
gable land in the West. But increasing urban 
financial power and water hunger threaten to 
slow somewhat the heretofore swift advance 
of irrigated agriculture. 


Puytuis R. Griess—Some Effects of National- 
ization on the Bolivian Tin Mining Industry 


The Bolivian tin mining industry today is 
threatened with disaster as a result of recent 
political activities in the country. This paper 
analyzes some of the more important effects 
of these political activities. 

In October, 1952, the Bolivian government 
nationalized all large tin mines and expropri- 
ated their properties and assets. Operation of 
the seized mines was entrusted to a political 
entity, the Bolivian Mining Corporation. Poli- 
cies established by this governing body caused 
repeated unjustifiable increases in miners’ 
wages, unwarranted expansion of the mine 
labor force, a breakdown in labor discipline, 
an exodus of competent administrators and 
technicians, a diversion of profits from mine 
maintenance and ore exploratory work, and an 
over-ambitious social security program for the 
miners. 

The effects of nationalization on Bolivia’s 
tin mining industry since 1952 have been dras- 
tic: (1) Bolivian tin production has fallen 
markedly. (2) One-half of the large mines no 
longer are being operated at a profit. (3) 
Known reserves of tin ore at most mines have 
shrunk to the danger point. (4) Finally, the 
tin content of ore being produced at the mines 
has declined sharply. 

Unless the present trend is reversed, the 
future will witness major decreases in Bo- 
livia’s mineral output, not only of tin but also 
of most other minerals obtained from the tin 
mines. Subsidization of this experiment in 
nationalization by the United States govern- 
ment appears to be the only method whereby 
the Bolivian tin industry can be saved from 

er, 
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Pau. F. Grirrin—Urban Impact on Agricul- 
ture in Santa Clara County, California 


Santa Clara County, California, illustrates a 
rapid shift from the characteristic prewar 
agricultural use of land to urban residential 
uses, partly as an accompaniment of indus- 
trialization and growth. All this progress and 
expansion has not been without serious con- 
sequences, for urban development has taken 
place primarily on the best soils in a frag- 
mented “building out” pattern which tends to 
restrict or rule out continued agricultural use. 

The factors causing the transition from an 
agricultural community to an area of urban 
fragmentation fall into three separate cate- 
gories: (1) population growth; (2) policy 
conflicts and lack of coordinated planning; 
(3) agricultural economics. 

Several important problems are raised by 
this process of enclosure and fragmentation: 
(1) Can the farmer continue to exist and 
function under these conditions? (2) What 
is the minimum width at which a farm plot 
can be operated effectively? (3) What is the 
minimum profitable acreage of a farm? 

When one accepts as an objective the pres- 
ervation of agricultural land, one sees how 
weak have been the first steps in this direc- 
tion. More drastic steps seem requisite. The 
following four solutions are suggested: 

(1) Establishment of a national agricultural 
program, similar to the National Forests pro- 
gram. 

(2) Government acquisition, by negotiation 
or by eminent domain, of the development 
rights on soils of prime agricultural quality. 

(3) Establishment of a soil bank program 
into which the farmer would be encouraged to 
put the best of his land. 

(4) A tax subsidy. 


THomas M. Grirrirus—A Theory of Rock- 
Stream Morphology 


Since the late 19th century, when they were 
first described by geologists of the United 
States Geological Survey, so-called “rock- 
streams” or “rock-glaciers” have periodically 
commanded the attention of geomorpholo- 
gists. These rock-streams represent some of 
the most colorful types of mass movement 
phenomena known. 

Two questions have occupied investigators 
to date: (1) What is the magnitude of present 
or former movement rates within the mass of 
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the rock-stream? (2) What is the origin of 
rock-streams; what is the morphology of these 
phenomena? 

In order to acquire quantitative data on 
rock-streams, the writer has worked on two 
classic examples in the San Juan region of 
southwestern Colorado, both of which had 
been photographed and studied in the 1890's. 
By using photogrammetric methods, move- 
ment data spanning a 50-year period have 
been worked out for one of these rock- 
streams. 

In the light of these quantitative data, ex- 
tensive examinations in the field, and compari- 
sons with modern glacial phenomena in 
Greenland and Alaska, new insight is gained 
into the problem of rock-stream morphology. 
A mode of origin is suggested which agrees 
closely with known phenomena at the active 
edge of present-day glaciers and ice sheets. 


Hersert H. Gross—Andrew Duda and Sons, 
Inc., of Florida—A Single-family Agricul- 
tural Enterprise 


After two failures, one in 1916 and the 
other in 1928, Andrew Duda and Sons, In- 
corporated, developed one of the largest and 
most successful single-family agricultural 
enterprises in the United States. There are 
eight farms and ranches, all located in the 
state of Florida—three for the raising of vege- 
tables, three for citrus fruit, one for cattle 
ranching, and one for both cattle ranching and 
vegetable growing. Of the 59,580 acres in the 
project, 57,880 are owned. Of the 52,300 acres 
which are used (cultivated or grazed) 5,240 
produce vegetables, 1,700 are in citrus fruit, 
and 45,360 are grazed. Celery, sweet corn, 
and beef are at present the main products. 

Factors which seem to have contributed to 
the success of the enterprise are the following: 
faith; family cooperation; unity of purpose; 
experience; diversification; careful selection of 
things to produce; careful selection of land; 
conservation of resources; continuous experi- 
mentation; creativeness; adaptation to new 
materials, machines, and methods; willingness 
to take calculated risks; and the courage to 
assume responsibility for all processes from 
production to marketing. 


Louis E. Guzman—The Agricultural Terraces 
of the Ancient Highland Maya 


In the mountains south of San Cristobal, 
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Chiapas, Mexico, the Maya devised some of 
the simplest, but effective, agricultural ter. 
races of the New World. Hundreds have been 
observed along the north slope of the Grijalva 
valley, between approximately 1,000 and 2.00) 
meters elevation. 

Tzeltal-speaking Indians in the area are 
aware of the terraces but do not associate 
rocks-in-line (la-ats’viltén), soil deposition, 
and corn cultivation, hence do not utilize the 
terraces for agriculture. 

The Maya of this area may have originally 
practiced milpa agriculture, rapidly depleting 
the thin A-C soils. Discovery of higher fer. 
tility of soils deposited up slope from boul- 
ders probably led to terrace innovation. Ter- 
races indicate acute observation of slope de- 
gree and direction, invariably being situated 
at right angle to the dip on alluvial fans, 
stream banks, draws, and lower hill slopes, 
but not on rocky, medium to upper hill slopes. 
Wide terraces with long, low walls were made 
on low slopes and narrow terraces with short, 
medium to high walls were located on higher 
slopes. Silt-laden water was halted behind 
walls, permitting suspended material to settle, 
and creating fertile land, capable of sustained 
cultivation. 

Terrace land was then a dependable te- 
source, sustaining larger populations than 
otherwise feasible. Few scholars have here- 
tofore noted evidence that the Maya practiced 
anything but milpa agriculture. The above 
indicates that at least one area of the Maya 
empire did develop advanced farming tech- 
niques. Disruption of the system may have 
been due to one or more factors, but probably 
not to soil depletion. 


NaTHANIEL B. Guvot—Nuclear Fuels in the 

Pattern of World Energy Supplies 

A substantial share of all national income, 
in this country and abroad, is expended on 
energy. The share tends to increase as econ- 
omies develop and levels of living rise. This 
is a desirable situation for the dozen or s0 
countries that have marketable surpluses of 
energy, but not for the rest of the world. Itis 
particularly difficult for countries with foreign 
exchange problems. 

Many of these countries see in nuclear fuels 
the hope of reducing energy costs and lessen- 
ing drains on foreign exchange. This possi- 
bility certainly exists; there are a number of 
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countries, mainly in Europe, which will bene- 
fit significantly from nuclear power within a 
decade. For most countries, however, the 
future holds less immediate promise because 
in most of the world nuclear energy will 
almost certainly be more expensive than 
energy from conventional sources until at 
least the latter 1960's. After that, still more 
years must elapse before nuclear fuels come 
into their own, for much time and great quan- 
tities of capital are required to build nuclear 
facilities. In due time, nuclear fuels will take 
up their share of the world energy load. Their 
share will not be the total load; a large part 
of the world’s energy requirement will still 
have to be met, at least for the remainder of 
our lifetime, by conventional sources of 


energy. 


Doxn K. Hactunp—Relocation of the Thule, 
Greenland, Eskimo Settlement 


The four hundred inhabitants, distributed 
among eleven locations, in the Thule District 
of Greenland comprise the northernmost com- 
munity in the world. Until recently their 
principal settlement, Thule, was situated on 


the south shore of Wolstenholme Fjord. 

The construction of the American air base 
near Thule in 1951 made necessary the evacu- 
ation of the native population. The Thule 
Eskimos are almost entirely dependent on 
hunting for survival in the extremely harsh 
environment of northwest Greenland. The 
presence of large numbers of military person- 
nel and the almost constant noise of aircraft 
operations caused a large-scale withdrawal of 
vital animals from the area. Further, the 
Danish Government wisely felt it essential 
that contact between the natives and the mili- 
tary be avoided, fearing a deterioration of the 
Eskimo’s self-sufficient economy. 

It was decided to relocate the settlement at 
a traditionally good hunting site, Kanak, on 
the north shore of Inglefield Bay, sixty-five 
miles north of the base. Some 250 Danish 
workers were brought in by air and sea during 
the late spring and summer of 1954 and a most 
modern town, fully preplanned, was con- 
structed in less than six months for the approx- 
imately one hundred Eskimos involved. The 
new settlement is electrified, has a summer 
water system, a hospital, a church, a boarding 
school which serves the entire District, three 
warehouses, a Royal Greenland Trading Com- 
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pany store, extensive oil storage facilities, a 
geomagnetic observatory, administrative of- 
fices, and official housing. Thirteen new 
homes for the native population were pro- 
vided, all connected with the town’s central 
heating system and equipped with electric 
stoves. A fully appointed community laundry 
building was even supplied. At the height of 
the construction season buildings were erected 
at a rate of one every two days. 

Thus far it would appear that the relocation 
has been highly successful, the population has 
readily adapted itself to the new environment, 
and continued maintenance of the compara- 
tive prosperity of the settlement, based on 
hunting, is probable. 


LamBerRT B. HatseEmMa—Exportadora de Sal: 
A Study in Developmental Economic Geog- 
raphy 


Exportadora de Sal, a subsidiary of D. K. 
Ludwig's National Bulk Carriers Corporation, 
produces solar evaporated salt at the unique 
Black Warrior operation 460 miles south of 
Tijuana, Mexico. Some $3,000,000 is invested 
in dredges, piers, loading equipment, Vizcaino 
village (living quarters), and the salt works. 
Thirty thousand-ton vessels are loaded at the 
rate of two thousand tons per hour. Produc- 
tion capacity is currently 500,000 tons per 
year and will eventually reach two million 
tons. 

The Ludwig organization, a leader in bulk 
sea-transport, has been a pioneer in super- 
tanker, super ore-carrier, and super dredge 
design and construction. It currently leases 
and operates the former Imperial Japanese 
Navy Yard. The marriage of such an organi- 
zation and the great salt water lagoons of the 
desert coast of Baja California, described in 
Hydrographic Office publications as “capable 
of furnishing an almost unlimited supply of 
salt,” has given rise to a major new export 
industry in Baja California. 

Coastal emergence has converted portions 
of the Scammon’s and Black Warrior lagoons 
into natural salt pans. High tides periodically 
replenish the rapidly evaporating sea water, 
while decomposing seaweed forms thin im- 
pervious bottoms over the porous sand. As a 
result Black Warrior Lagoon has a remarkable 
30 percent salinity; that of Scammon’s to the 
south is somewhat lower. 
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Joun Fraser Hart—Negro Migration in the 
United States 


Between 1820 and 1910 the South contained 
a remarkably constant share—between 84 and 
88 percent—of the nation’s Negro population, 
although Negroes were steadily moving west- 
ward within the South. Significant northward 
migration of Negroes began after 1910, with a 
major stream from the South Atlantic states 
into the Northeast, and a lesser stream from 
the East South Central states into the East 
North Central states. These trends continued 
and increased during the decade 1940-50, but 
a new element was introduced by large migra- 
tions of Negroes from the West South Central 
states into the Pacific states, notably Califor- 
nia. 

Computation of crude migration rates by 
comparing rates of natural increase with abso- 
lute population change reveals heaviest Negro 
out-migration in counties of the western 
South, and least in coastal districts, in the 
eastern South, and in counties containing 
urban centers. Heaviest in-migration rates 
were recorded in northern cities, especially in 
larger metropolitan centers. Metropolitan cen- 
ters in the South also attracted Negroes, but 
smaller cities did not prove so attractive, and 
many actually lost Negro population by mi- 
gration during the decade. Although main- 
tenance of the high Negro migration rate of 
the 1940-50 decade probably cannot be 
expected, it is noteworthy that more than half 
of the nation’s Negroes would be outside the 
South by 1965 if the migration rate for the 
decade should indeed be maintained. 


Ricuarp HartsHORNE—What Do We Mean 
by “Region”? 


Empirical examination of our literature 
shows that geographers use the same word 
“region” to express any one of three different 
concepts: (1) A “region,” in the general sense, 
is simply a particular piece of area which the 
writer regards as being in some way distinc- 
tive from other areas. (2) A homogeneous, or 
uniform, or formal region is an area within 
which the variations of one or more selected 
features each fall within a certain narrow 
range. (3) A region of coherent organization, 
or a nodal or functional region, is an area in 
which one or more selected phenomena of 
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movement connect the diverse localities with. 
in it into a functionally organized unit. 

While the three concepts have certain ele. 
mentary attributes in common they differ in 
the logic of their construction and therefore jn 
purpose, use, and consequences. Analysis of 
these differences constitutes the main body of 
the paper. 

Almost every statement in the literature 
concerning “regions” requires a different cop. 
clusion for each of the three concepts. ll 
three are essential for geographic work, but 
“region” in the general sense is a concept of 
regional geography; formal and _ functional 
regions are concepts of contrasting points of 
view in systematic geography. For clarity of 
thought and mutual understanding it is essen. 
tial that the three concepts be clearly dis. 
tinguished from each other. 


Wiis R. HEATH AND JOHN C. SHERMAN— 
Investigation of Problems in the Preparation 
of Tactual Maps for the Blind 


To prepare maps for the blind, problems 
and limitations related to the change from 
visual to tactual perception must be solved. 
Physical limitations imposed by other meth- 
ods of preparation have been found to be 
soluble with available photographic and print- 
ing techniques. These limitations have acted 
previously as deterrents to research in a suc- 
cession of areas. Investigation shows that 
basic testing must be carried out for the most 
fundamental concepts of area, point, and line 
symbolization for tactual presentation. From 
this research, standards can be developed for 
a wider array of symbols for tactual use which 
are effective and valid in terms of clarity, 
legibility, and emphasis. This would provide 
a means for carrying tactual map content be- 
yond present elementary levels of idea expres- 
sion. 

Investigation to date has shown that textures 
produced by photographic methods are highly 
discriminable, and that no appreciable differ- 
ence exists in the ability of blind or sighted 
subjects to discriminate and identify texture. 
Forty patterns have been analyzed for dis 
criminability, and those proven most effective 
have been used on maps for testing purposes. 
More research needs to be done, but it is ev 
dent that the potential of effective symbols 
will permit the geographer-cartographer to 
present the blind reader with an increas 
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variety of maps having broader content than 
those presently available. It is also evident 
that just as sighted map users work with maps 
by applying learned associations, the availabil- 
ity of improved symbolization can lead to the 
development of tactual map reading skills. 


Grorce W. HorrMaNn—Changing Rural Land- 
scape in Yugoslavia 


In traveling in Yugoslavia one is struck by 
the great contrasts and variety of its cultural 
and physical landscape. Nowhere is this con- 
trast more evident than in its rural landscape. 
Changes in land ownership, in methods of 
cultivation, and a change-over from large to 
small peasant families have now gone on for 
the last 50 to 100 years. Accelerations of these 
changes have been brought about by World 
War II and the new political system of the 
last 15 years. 

Basic in the changing rural landscape have 
been the three land reforms of 1918, 1945-47, 
and 1953. Also of great importance has been 
the rapid industrialization since World War 
I. Many peasants are moving to industrial 
work and contribute in this way to the gradual 
break-up of the traditional large family. Due 
to the rapid industrialization and the housing 
shortage, close to 20 percent of the workers 
live with their peasant families, and this 
affects family relations, family income, and 
the quality of the industrial work. 

The varied and manifold effects on the rural 
landscape of all these changes are summar- 


ized. 


Harotp A. HorFFMEISTER—Oil Shale and Shale 
Oil in Colorado 


More than one trillion barrels of recoverable 
oil, a 300-years’ supply at the present rate of 
consumption in the U. S. A., are entrapped in 
the Eocene shale beds of northwestern Colo- 
rado. One bed, the “mahogany ledge,” which 
averages about 80 feet in thickness and has 
about 1,000 feet of overburden, offers the 
most economic opportunity for exploitation. 
An experimental retorting plant of the 
Union Oil Company of California has demon- 
stated that shale oil can be produced at a 
cost competitive with U. S. crude petroleum, 
but as yet cannot compete with imported 
foreign oil. As costs of exploration and recov- 
ety of petroleum increase, as importation of 
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foreign oil becomes less assured, and as the 
cost of retorting shale oil decreases, it seems 
certain that our national economy and defense 
will become dependent upon shale oil. 

Production of one million barrels of oil per 
day (approximately equal to present produc- 
tion in California) is anticipated within less 
than ten years. This industry will support a 
city or group of cities, with an estimated pop- 
ulation of between 200,000 and 500,000. Im- 
mediate urban and industrial geographic 
research and planning should be launched to 
prevent the disorganized use of the limited 
sites for urban development in the restricted 
valley of the Colorado River and to produce 
the optimum use of the critically short water 
supply of the region. 


Davi J. M. Hooson—Some Recent Develop- 
ments in the Content and Theory of Soviet 
Geography 
The last few years have witnessed a rapidly 

growing output of Soviet geographic writing 

to a point where it is as voluminous as that of 
any other country. At the same time there has 
been a notable advance towards more objec- 
tive appraisal of foreign work and the promo- 
tion of travel and academic contacts abroad. 

This paper sets out to examine the character 

and significance of this expansion of Soviet 

geography and the direction it appears to be 
taking. 

Russian geography traditionally has been 
split fairly rigidly into two “scientific disci- 
plines,” physical (always dominant) and eco- 
nomic, based on the supposed dichotomy be- 
tween natural and social phenomena respec- 
tively, and exhibiting little cross-fertilization, 
still less synthesis. Until about the time of 
Stalin’s death, the proportion of the total out- 
put devoted to physical geography was con- 
sistently about three-quarters. Since then the 
proportion has declined to about half, and 
tentative moves have been made _ towards 
greater integration through regional studies 
and changing philosophical orientation within 
each branch. 

Although segregation remains the doctrinal 
stance of probably most of the important peo- 
ple in Soviet academic geography, it has come 
under fire from several quarters recently. The 
theoretical arguments for and against the 
unity of the subject advanced by the various 
protagonists form a useful focus for analyzing 
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the nature and direction of Soviet geography 
and its increasingly vigorous cross-currents, as 
well as affording a chance to re-examine from 
some unusual angles the validity of an 
assumption now rarely questioned in the 
West. 


Ricuarp J. Houx—The Cela Colonato, Portu- 
gals Principal Agricultural Settlement in 
Angola 


In recent years the extent of European-ruled 
Africa has decreased considerably. Conse- 
quently, that continent now is not considered 
for European colonization save in a few coun- 
tries, such as Angola. Largest of the Portu- 
guese overseas territories, Angola has an area 
fourteen times the size of the mother country 
but only half the population. Generally 
speaking, the natural environment of Angola 
is not unfavorable for an increase in indigen- 
ous and European population. The latter in- 
creased from approximately 78,000 in 1950 to 
an estimated 100,000 at the beginning of 1958. 

A significant proportion of the current in- 
crease is due to a unique method of settling 
farm families from Portugal. Between 1950 
and 1960, the Portuguese government is 
assuming the costs of transporting and instal- 
ling 3,000 families in the pilot settlement at 
Cela. Located in a zone of reasonably good 
soils and a healthful climate, this area of 418,- 
000 acres offers these colonists unique oppor- 
tunities for European farm settlers. Not only 
does their government pay the cost of trans- 
porting them to Angola but it provides them 
with land (partially planted), a house, farm 
animals and implements—powerful material 
assistance for a successful adaptation to their 
new environment. However, the colonists 
must personally work their land as they are 
absolutely forbidden to utilize indigenous 
labor. 

This paper, based on residence and research 
at Cela, investigates the origin, aims, and ac- 
tivities of the colonato so as to appraise the 
evidence of its present status and success. 


Cu1ao-Min Hstex—The New Hwang Ho 
Development Project 


Recurring floods on the Hwang Ho through- 
out China’s history have earned it the title of 
“China’s sorrow.” During recorded history 
floods have breached the dikes more than 


ABSTRACTS 


September 


1,500 times; the river has changed its course 
26 times. Successive Chinese governments 
have considered plans for controlling the river 
With the slogan “Turning China's Sorrow 
into China’s Joy,” the present Communist 
regime, after six years of study, has set up a 
comprehensive plan for the river. 

The plan calls for the building of 46 dams 
on the main river which will create a series of 
gigantic “steps.” While the dam-staircase plan 
is being carried out, it is necessary to under. 
take extensive water and soil conservation 
work in the middle reaches of the river. The 
plan also includes improvements in agricul. 
ture, stock-breeding, and forestry in the river 
basin. Completion of the plan will not only 
eliminate the floods; it will provide for the 
generation of 110,000 million kw-h. annually, 
increase the irrigated area about ten times, 
and make the river navigable from Lanchow 
down to the sea. 

While it will require decades to accomplish 
this gigantic task, there is a “first phase plan” 
during which two huge dams will be built, 
one in Sanmen Gorge of Honan province and 
the other in Liukia Gorge of Kansu province. 
Sanmen is the last gorge before the river 
enters the North China plain and this dam is 
the most important one. This project was 
begun in 1957, employing about 15 thousand 
people; it will be completed by 1961. The 
dam will be 297 feet high and will have a total 
capacity of 1,100,000 kilowatts—ranking fifth 
in the world. 

Water and soil conservation in the middle 
reaches of the river is very important for the 
Sanmen Gorge scheme. If soil erosion were 
not checked, the reservoir would fill with sil 
in about 25 years. The Communist Chinese 
regime expects that the reservoir will have a 
life of 70 to 100 years. The first phase of the 
plan will be completed by 1967. Alongside of 
the dam-building will go the reinforcement of 
dykes, scientific cropping, afforestation, and 
the construction of small dams, ditches, and 
sluices. 


FREDERICK Hunc—A New Map of Subtypes of 
the Monsoon Climate Using a Modified 
Koéppen System 
The Képpen system has some defects, one 

of which is its unsatisfactory criteria for East 

Asia. To remedy this defect, the following 

proposals are made: 
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1. For the C/D boundary the 0°C. iso- 
therm of the coldest month should be adopted 
in place of the -3°C. used by Képpen. 

9. A new subdivision of C climates based 
upon the average temperature of the coldest 
month is proposed for Monsoon Asia: 

Suggested Notation Coldest Month 

Ce 0°C. and under 6°C. 

Ce’ 6°C. and under 12°C. 

Ce” 12°C, and under 18°C. 
The 6°C. January isotherm separates the areas 
of one crop of rice per year from those of two 
crops. The 12°C. isotherm for January sep- 
arates the areas with three crops from those 
with two crops per year. 

3. The Da climate is further subdivided 
using the -6°C. isotherm for the coldest 
month as a criterion: 

Suggested Notation Coldest Month 

Dao 0°C. and over -6°C. 
Dao’ -6°C. and under 
The -6°C. isotherm for the coldest month 
separates the winter wheat and the spring 
wheat regions in China. 

4, Képpen’s symbol “a” is inadequate to 
denote the intensity of the summer heat in 
Monsoon Asia. A further subdivision of “a” 
climates is thus proposed: 

Average Temperature of 
Hottest Month 
22°C. and under 29°C. 
29°C. and under 32°C. 
32°C. and over 

The other symbols and criteria of Képpen’s 

have been adopted without alteration. 


Suggested Notation 


James M. Hunter—Geodiplomacy and the 
Eisenhower Doctrine 


Diplomacy has a geographic foundation. In 
each major action in the realm of diplomacy 
of all states, geographic factors are found 
embedded within the problem. Recognition, 
understanding, and use of these factors is 
advantageous since they are more permanent 
than are the political conditions of the prob- 
lem. Hence, they give the diplomat a foun- 
dation on which to build the policy of the 
function of the state. Failure to recognize the 
geographic factors may result in weak, faulty 
policy that will generally defeat the effective 
function of the state. It therefore becomes 
the purpose of this paper to examine the 
diplomacy of the Eisenhower Doctrine and its 
seographic foundation and to determine 


whether or not diplomacy has recognized, 
understood, and used the geographic factor 
to the advantage of the function of the United 
States. 

The conditions of the diplomacy of the 
Eisenhower Doctrine are divided in this paper 
into the following problems: 

(1) The diplomatic methods employed in 

the policy of containment of the Soviet 
Union and their geographic founda- 
tions. 

(2) The diplomacy of the assurance of the 
flow of petroleum from the Middle 
East to the world of western ideology. 

(3) The predilections of Egyptian Presi- 
dent Nasser and their relationship to 
the successful function of the United 
States through the Eisenhower Doc- 
trine. 

(4) The counter diplomacy of the Soviet 
Union. 

(5) The reaction in both friendly and un- 
friendly states to the Eisenhower Doc- 
trine by examples. 

The approach to these diplomatic problems 

will utilize portions of the methods of Mac- 
kinder, Ratzel, and Hartshorne. 


W. A. Douctas Jackson—Wheat in the North: 
Soviet Experience in the Non-Chernozem 
Zone of European Russia 


Efforts to increase agricultural production 
in the Soviet Union in recent years have taken 
most dramatic shape in grandiose irrigation 
schemes, the virgin and _idle-lands-projeet—as 
well as the a a ae Geog- 
raphers in the United Stateshave already 
directed their attention to some aspects of 
these efforts. However, the attempt to expand 
wheat culture widely throughout the non- 
chernozem zone of the North European Rus- 
sian plain has gone unstudied. The impor- 
tance of this “struggle,” which began in the 
early 1930's, should not be overlooked. The 
19th Party Congress in the fall of 1952 
directed its attention to this area, and Soviet 
agricultural specialists have continued to work 
with the problems that have arisen. 

That the case for a northern wheat base 
should still be pressed with vigor is. some- 
what surprising in view of the fact that before 
World War II, extravagant claims of success 
had been advanced. Balzak pointed out in 
1938 that “a new wheat base has been created 





272 


in the non-chernozem zone . . . a reliable 
wheat base which provides the country with 
supplementary resources of commercial grain 
to meet the needs of the cities of the Central 
Industrial Region . . .” 

In spite of this glowing assertion, there is 
evidence to suggest that though wheat acre- 
age has been expanded beyond that of the 
early 1930's, the northern wheat base as a 
source of commercial grain is far from realiza- 
tion. Many of the basic problems have yet to 
be solved. 


J. GRANVILLE JENSEN—The Ejido in Mexico: 
An Agrarian Problem 


The Ejido concept, nurtured by abuses of 
the 19th century feudal land-system in Mex- 
ico, is the “fruit of the Revolution.” The im- 
portance of Ejidos is indicated by the fact that 
they now occupy half of Mexico’s cultivated 
land. Present indications suggest continued 
formation and expansion of Ejidos. 

Especially in the Central Basins, the Ejidos 
are a multi-faceted agrarian problem. The 
fragmentation of agricultural land with little 
concern for either basic resource concepts or 
people has created large numbers of uneco- 
nomic “farm” units. Lack of capital and often 
lack of interest impede the implementation 
of agricultural technology. Immediate food 
needs of families often stimulate irrational, at 
times destructive, land-use. 

On the positive side, the government appre- 
ciates the problem and there is increasing sup- 
port for “county agents,” conservationists, and 
other agricultural improvement programs. 
Much is being done, but the problem pre- 
sented by the Ejidos is profound and enor- 
mous. There is no easy solution nor will a 
solution be soon accomplished. 


CarL JOHANNESSEN—Brush and Tree Invasion 
of the Savannas of Honduras 


Brush and trees grow in large areas of 
interior Honduras where formerly open grass- 
land existed. The establishment of this woody 
growth can be correlated with recent histori- 
cal events. 

The early chroniclers described the flat val- 
ley floors throughout Honduras as savanna- 
covered. Writers in the 18th and 19th cen- 
turies continued to refer to these grassy ex- 
panses. 
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In 1954 and again in 1955-56 I studied the 
vegetation in several valleys of interior, cep. 
tral Honduras. These had about the same 
environmental conditions—an_ elevation of 
from 1,000 to 2,700 feet, rainfall from 35 to 5 
inches, alluvial soil, and flat valley floors, 

A substantial decrease in the amount of 
grassy savanna and an increase in thornscrub 
and deciduous forest during the last century 
is reported by local inhabitants. In some cases 
these people could tell with some certainty 
how long ago these savannas had been rel. 
tively free of woody growth. The size and age 
classes of the trees agreed well with the 
remembrances of the local people. Estimates 
of cattle populations in Honduras suggest an 
increase in numbers sufficient to have caused 
serious overgrazing of the open ranges during 
the last 100 years. After a period of overgraz- 
ing a decrease in numbers, especially in the 
late 1930’s, seems to have resulted in the 
establishment of a great deal of new woody 
growth. 

The soils under the grassy savannas and 
recently closed deciduous forest are compara- 
ble in their diversity. Therefore, soil condi- 
tions cannot be the cause of the past or pres- 
ent lack of trees on these grassy areas. The 
soils most typical of the savannas are the 
result of the open nature of the herbaceous 
plant cover rather than the cause of it. 


Rosert B. Jounson—The Superimposed Land 
Transportation Net of the Menam Chao 
Phrya Delta 


In the wet delta of Thailand’s principal 
river system, the Menam Chao Phrya, there 
are two distinct and essentially separate cit- 
culatory patterns. The first and older is the 
water network formed by natural streams and 
many man-made canals. The settlement pat- 
tern of the delta is almost entirely related to 
this system rather than to the land transporta- 
tion network. This latter pattern is related to 
the economy of Thailand as a whole and to 
the politico-economic necessities of national- 
ism. The water system of the delta relates to 
local circulation and to the tributary area of 
Bangkok (Krung Thep) as a trading center 
and central place. The land net relates to the 
role of Bangkok as the political capital and 
national metropolis and exhibits almost 10 
connections with the local water net. It sup- 
plements and seems to be partly replacing the 
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original system of coastal and river water 
transportation which has been the basic sys- 
tem for interregional connection in Thailand. 
The klongs of Bangkok and the basic am- 
phibious life of the city are familiar to every 
tourist. Less well known, perhaps, is the fact 
that this pattern extends into the Chao Phrya 
delta and that Bangkok, like Shanghai, is 
largely supported by movements on a primi- 
tive system of local water transport, moving 
goods and people over surprisingly short dis- 
tances. The railroads and roads of the delta 
area merely traverse the wet lands, essen- 
tially without connection to the delta’s water 
net, and serve the larger interests of the 
metropolis, connecting it with the drier low- 
lands and the mountains. In this respect, they 
are not the rivals of the delta canals and dis- 
tributaries but of the Chao Phrya itself. 


Rosert O. JouNsruD—Areal Relationships in 
the Functioning of Wisconsin State Agencies 


The role of state agencies is one hitherto 
unexamined aspect of the functional political 
geography of sub-sovereign political units. 
This analysis of the reciprocal impact between 
state service agencies and area uses as exam- 
ples the Wisconsin Industrial, Conservation, 
and Highway Departments. Areal differences 
in peoples, economy, land forms and commu- 
nications are minimal in Wisconsin. Against 
this background of homogeneity, this paper 
first describes the areal operational patterns 
of these three agencies, and secondly analyzes 
areal relationships between these patterns and 
the formal administrative field districts uti- 
lized by Wisconsin service agencies. 

Areal operational patterns vary with the 
different objects of administration of each 
agency program. Industrial Commission: sea- 
sonal and other employment-unemployment 
patterns in northern recreational and mining 
areas differ from those in southern industrial 
cities and areas raising specialty crops. Con- 
servation Department: management prob- 
lems correlate with the distribution of wildlife 
species, their farm and forest habitats, and 
with population density patterns affecting 
hunting and fishing pressures. Highway 
Department: construction and maintenance 
activities, elsewhere reflecting physical prob- 
lems, increase in cost and complexity with 
increased population. 

Despite different patterns of formal admin- 
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istrative districts used by separate service 
agencies, particular district areas, boundaries, 
and headquarters cities are utilized repeat- 
edly. If the two sets of patterns of agency 
operations and administrative districts are 
analyzed together, three broad types of 
regional differentiation emerge: urban-rural, 
forest-farmland, and glaciated-unglaciated. 


T. P. Jost—The Reconstruction of Ancient 
Climates on the Basis of Present-Day Mor- 


phology 


After discussing the different land forms of 
the Swan Hills region, Central Alberta, the 
author concludes that they were formed under 
the following sequence of climates: 

1. Period when Swan Hills area covered by 
ice—climate polar, dry. 

2. Period of formation of the diluvial ter- 
races—climate sub-arctic with abundant pre- 
cipitation in the edge-zone of continental gla- 
cier. Masses of dead ice buried under 
moraines and fluvioglacial sediments. 

3. Period of formation of older alluvial 
terraces—climate sub-polar, dry. 

4. Period of dune formation—climate be- 
comes warmer, dead ice melts, prevailing 
winds shift from northeast to northwest. 

5. Period of renewed strong erosion result- 
ing from increasing temperature and precipi- 
tation; development of vegetation. 

6. Period of destruction of older terraces 
by lateral erosion—a slight drying of climate. 

7. Present day climate. 


Georce Kaxkrucni—‘“Stone-Wall” Strawberry 
Cultivation, Kuno Mountain, Japan 


The Japanese farmer is a producer of staple 
food crops, and every farmer grows rice if he 


can. However, the south slope of Kuno 
Mountain (Shizuoka Prefecture) and the 
adjacent narrow sandy beach of Suruga Bay 
offer very little space to grow paddy rice. 
Thus the farmers have relied on cash crops for 
their livelihood. After a number of other 
sources of cash income failed, local farmers 
turned to the unique “stone-wall” cultivation 
of early strawberries. 

Kuno Mountain’s steep south slope was 
rebuilt as a veritable “stone-wall,” with straw- 
berries planted in the wall’s interstices. To- 
day specially molded concrete blocks have 
replaced the stones. 
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Local farmers have turned seeming adver- 
sities to their advantage and have created a 
“natural hothouse.” The “terraced” beds are 
slanted at an angle of 60 to 65 degrees to 
receive the direct rays of the low winter sun. 
The retention of heat is improved by mixing 
charcoal into the concrete blocks. The earli- 
est variety reaches Tokyo markets in the lat- 
ter part of November, and other varieties 
continue production through April. 

The cultivation of “stone-wall” strawberries 
has been successful, and this has become the 
principal source of cash income for the local 
farmers. 


FEeRENCZ P. KALLAyY—A New Home for Italian 
Refugees from Venezia Giulia 


One of the urgent problems of our time is 
the resettlement of people who are forced by 
circumstances beyond their control to flee an 
established home and begin a new life else- 
where. This paper concerns such a group of 
109 families, totaling 345 persons, who fled 
from Venezia Giulia to Sardinia due to the 
boundary dispute between Italy and Yugo- 
slavia after the second World War. 

To the Italian government these refugees 
presented an immediate problem which was 
solved by creating a new organization, |’Ente 
Giuliana Autonomo di Sardegna, to deal spe- 
cifically with their problems. Housing, jobs, 
and minimum facilities had to be provided for 
these refugees. Besides the fishing boats used 
for transportation, they had only their imme- 
diate possessions. 

The first group of refugees arrived in Sar- 
dinia in the summer of 1947. Conditions at 
first were very primitive. There were crowded 
housing, no streets, no water, poor electrical 
service. There was a health problem, and 
inadequate telegraph and postal services. The 
organization began a plan of operation, fi- 
nanced by the Italian government, which pro- 
vided the necessary stimulus to establish an 
up-to-date community by 1957. Land subsi- 
dies from 10 to 15 acres per family were 
granted, depending on the size of the family. 
Sixty percent of the cost of each plot was 
assumed by the government and the farmers 
repay the remainder, about 60 dollars a year, 
over a thirty-year period to the government. 

Today Fertilia is a booming little commu- 
nity with modern facilities and serves as an 
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example of the successful resettlement of a 
group of people who had to leave their for. 
mer homes either under political pressure oy 
for economic reasons. 


PRADYUMNA P. Karan—A New Map of the 
Regions of Manufacturing Intensity in India 


In the October 1951 issue of Economic 
Geography, Trewartha and Verber presented 
an analysis of “Regionalism in Factory Indus. 
try in India-Pakistan” based upon statistical 
data on employment in cities and districts. On 
the basis of these figures the authors posit 
three major industrial regions—Northem, 
Western, and Southern. 

It is contended in this paper that the use of 
both city and district figures led Trewartha 
and Verber to err in delimiting industrial 
regions of India. All the regions as outlined 
in their article and cartographically illustrat- 
ed include large areas which are predomi- 
nantly agricultural. In addition, certain sig- 
nificant manufacturing areas, such as the 
Ahmedabad-Baroda region, are not given sep- 
arate recognition. Also, the use of figures for 
perennial employment, without due regard to 
the importance of seasonal employment, led 
the authors to overlook industrial regions in 
which large factories are tied to the agricul- 
tural economy. 

In the present paper the regional intensity 
of manufacturing is measured by using the 
official employment data by district units. The 
data for seasonal employment are averaged to 
arrive at a more accurate picture of regional- 
ism. For measuring the manufacturing inten- 
sity every Indian district with 1500 or more 
workers employed in manufacturing in 1955 is 
considered an industrial district. The mini- 
mum number of 1500 eliminates the districts 
that are essentially nonindustrial even though 
they may have some kind of manufacturing 
found in all populated areas. A map of the 
areal distribution of manufacturing based 
upon the above criteria reveals five outstand- 
ing industrial regions in India: (1) Calcutta 
and Hooghly-side, (2) Chota Nagpur, (3) 
Bombay-Shobapur, (4) Ahmedabad-Baroda, 
and (5) Madura-Coimbatore-Bangalore. The 
validity of these regions is demonstrated by 
the use of other indices, such as value add 
by manufacturing and amount of power con- 
sumed. 
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yinc-Cuenc Kianc—The Sino-Burmese Boun- 
dary Problem 


Disputes over the Sino-Burmese border- 
lands started after 1886 when the British took 
over Upper Burma. In 1894, the British and 
the Manchu governments signed the London 
Treaty which settled the boundary north 
of the High-Conical-Peak except the area 
between the Nam-Ting and the Nam-Kha 
Rivers, two tributaries of the Salween River. 
The boundary north of the High-Conical-Peak 
was left open for further discussion. 

In 1897, the Peking Treaty was signed 
which modified the established boundary and 
gave the British Sima, Kokang, and a lease 
over the Namwam Triangle District. 

To settle the boundary north of the High- 
Conical-Peak, a convention, held at Simla, 
India, in 1914, drew the MacMahon Line 
which ran from the Diphuk Pass to the High- 
Conical-Peak. Since this line included a few 
Chinese districts in Burma, China rejected a 
ratification of the Simla Convention. 

In 1941, the Iselin Line was agreed upon 
for the area between the Nam-Ting and the 
Nam-Kha rivers. However, the Chinese Com- 
munist government claimed in 1956 that this 
line was unfair and asked for an over-all set- 
tlement of the Sino-Burmese boundary prob- 
lem. 

On July 9, 1957, the Chinese Communist 
National Assembly approved Premier En-Lai 
Chou’s statement which indicated that China 
may accept the MacMahon and the _Iselin 
Lines, if Burma returns Pyimaw, Kangfang, 
Gawlaw, and the Namwam Triangle District. 
According to Mr. U Nu’s broadcast speech on 
November 10, 1956, these requests may be 
accepted by Burma in the near future. 


Frep KNIFFEN AND Martin Wricut—Disaster 
and Reconstruction in Cameron Parish, 
Louisiana 


There are many examples of periodic de- 
struction of human settlements by natural 
forces: fire, earthquake, volcanic eruption, 
storm, and landslide. The nature of the re- 
building poses several questions: To what 
extent are the older styles of architecture dis- 
carded in favor of contemporary ones? Are 
new buildings designed to resist better the 
cause of destruction? Of what importance are 
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specific site qualities, cost, individual vs. cor- 
porate control, and the like? 

An opportunity to study one such case was 
provided by the almost complete destruction 
of settlements along the cheniere ridges of 
Cameron Parish, Louisiana, by hurricane in 
June of 1957. In 1950 a traverse of some 
twenty miles along the Grand Cheniere set- 
tlement had recorded each dwelling by type 
and other details of the settlement pattern. 
A restudy of the same traverse was made in 
March, 1958, when rebuilding was sufficently 
advanced to permit a meaningful comparison. 

The study shows that in general individu- 
als rebuilding have followed contemporary 
styles, illy adapted to withstand another storm, 
while an oil-company town with similar expos- 
ure to hurricanes is built entirely on piles, 
assumed to be the most storm-resistant type 
of construction. Outmoded outbuildings have 
not been replaced. Roads and property divi- 
sions remain the same, a solid base of refer- 
ence and continuity. 


Duane S. Knos—Distribution of Population, 
Kansas City Metropolitan Area, 1950 


It has often been observed that in a nodal 
region, such as a large metropolitan area, 
many phenomena are distributed around the 
node or center in such a way that the highest 
values lie closest to the center and decrease in 
intensity with distance from the center. It 
would appear that the distribution of popula- 
tion densities within a metropolitan area fits 
generally such a pattern. But what is the rate 
of decrease in population with distance from 
the node? To what degree is the rate of 
decrease regular in all directions from the cen- 
ter? What are some of the variables which 
might disrupt a general description of the 
functional relationship between population 
density and distance from the center? 

In this study the functional relationship 
between population density and distance from 
the center is empirically derived for the Kan- 
sas City Metropolitan Area by use of standard 
curvilinear regression methods. An accuracy- 
of-estimate map is analyzed for hints as to 
possible additional relevant variables. From 
this analysis the influence of major satellite 
business centers is selected to be taken into 
account, and appropriate measures are pre- 
sented to indicate the adequacy of the result- 
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ing equation. A second accuracy-of-estimate 
map is presented to describe areally the per- 
formance of the equation to estimate the dis- 
tribution of densities. 

The concluding critique points to several 
conceptual and methodological problems indi- 
cated by the study. 


ARNOLD J. KrEIsMAN—The Compilation of the 
Small-scale, Multi-purpose Map 


Most geographers, even those doing carto- 
graphic work, have not had experience in 
compiling and designing small-scale multi- 
purpose maps. Special-purpose maps consti- 
tute the major production of geographically 
trained cartographers. 

The small-scale, multi-purpose map is here 
considered a map at the scale of 1:600,000 or 
less which must serve the varied needs of 
people in education, government, and _ busi- 
ness, and of the layman. All these user groups 
are united in the demand that a large amount 
of information be made available on the maps. 

The compilation of small-scale maps neces- 
sitates the choosing of information significant 
to a given area. Techniques of map analysis, 
an understanding of the operation of geo- 
graphic factors in regions, and knowledge of 
specific regions are necessary before logical 
compilation methods as well as specific infor- 
mation choices can be effected. 

Experience with the many small-scale multi- 
purpose maps produced at Aero Service Cor- 
poration provides the basis for the compilation 
procedure and reasoning presented herein. 
Information content on these maps can be 
classified as physical or cultural. A detailed 
framework of physical information is devel- 
oped, upon which is placed the selection of 
significant cultural features. Land coloring, 
although primarily a design function, becomes 
a compilation problem with regard to the 
choice of color system and its accurate prep- 
aration. 

The paper concludes with a sequential 
examination of each of the steps followed in 
the compilation and drafting of the printing 
separations of a small-scale multi-purpose 
map. Beginning with the initial planning and 
ending with the completion of the printed 
map, each compilation step is discussed and 
illustrated. 
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Warren D. Kress—Electric Power in Minne. 
sota: A Geographic View 


Geographical analysis of the physical quan- 
tities involved in the electric power industry 
requires attention to water resources (both 
for hydroelectric generation and for steam 
condensing ), energy resources other than fall. 
ing water, generating stations, transmission 
and distribution systems, and electric power 
consumption patterns. 

Minnesota and parts of adjacent states and 
provinces present sufficient regional variation 
in physical resources, settlement pattern, and 
electric utility organization for such a geo- 
graphical analysis. 

Since federal and state laws require the 
reporting of many data regarding electric 
power, there is much information on the pub- 
lic record. Besides, utilities engineers and 
accountants are able to furnish even more 
data of accurate and detailed nature. 

However, as certain important information 
on electric power is not reported in terms of 
customary areal units, such as counties and 
townships, different types of areal units are 
sometimes necessary for detailed regional 
presentation. This situation might have im- 
portant implications for other problems in 
industrial geography. 

Both in scope and content, therefore, avail- 
able data on electric power are very useful 
for geographic purposes and can be brought 
into order by geographic procedures. While 
the emphasis in this paper is on physical 
quantities, it is suggested that the analysis of 
technological efficiency and finance might be 
worthwhile further contributions to the geog- 
raphy of electric power. 


Ann LarimorE—A Measure of Economic 
Change: Sequent Development of Units of 
Occupance 
Changes in occupance of an area from a 

simple subsistence economy organized in 

socio-political groups of small size to 4 

national commercial agricultural and indus- 

trial economy operated by a heterogeneous 
population can be indicated by the sequent 
development of units of occupance. This 
technique is especially useful in areas where 
statistical records are poor. The colonial 
development of Busoga District in Uganda 

Protectorate will be used as an illustration. 

Aboriginal Busoga was inhabited by a tribal 
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subsistence society characterized by organi- 
zation of population in but one type of unit 
of occupance—the subsistence holding inhab- 
ited by the nuclear family. In this society, 
there was a low differentiation of functions 
and a correspondingly low specialization of 
occupance roles. Institutionalized roles, such 
as chiefs, the political leaders, were not 
expressed in the establishment of correspond- 
ing units of occupance but functioned without 
establishing persisting spatial patterns. 

Since British administration of the area, a 
commercial economy has developed based on 
overseas sale of cotton, groundnuts, and chil- 
lies. Subsequent development of a centralized 
political system and elaborate systems of pro- 
cessing and distribution have been manifested 
in the introduction and innovation of new 
units of occupance. The form, function, and 
connections of these units can be used to 
define the stage of development that has been 
attained. 


James P. LaruaM—The Distance Relations of 
Cropland Areas in Pennsylvania 


Phenomena which occupy unevenly sized, 
imegularly shaped, variously oriented, and 
complexly extended areas present a challenge. 
It is often necessary to map such dispersants, 
and then to make a smaller scale generaliza- 
tion which communicates an understanding of 
the distribution. In order to avoid subjective 
generalization, a method based on empirical- 
quantitative measurement is needed. Such a 
system is applied to the “Cropland Areas in 
Pennsylvania,” which have been mapped by 
interpretation of the 1:20,000 aerial photo- 
graphs. 

Utilizing a line representing a certain 
length (e.g., one mile), this complex distribu- 
tion is organized according to its distance rela- 
tions. By agglomerating and bounding all 
cropland within one mile of other cropland, 
the state is divided into two categories: (1) 
contains all cropland and small noncropland 
areas within one-half mile of cropland; (2) 
contains only noncropland, and hence is a 
pure core. When the method is applied to 
noncropland areas, a reversed twofold classi- 
fication yields cropland cores. As the cores 
emerge when there is an uninterrupted all- 

ections spread of surface type, they are an 
expression of the pattern of distribution. 

By combining the two analyses, the surface 





is divided into three categories: (1) contains 
only cropland; (2) contains only noncrop- 
land; (3) contains cropland and noncropland 
points within one-half mile of both types of 
surface. 

The first boundaries, which agglomerated 
cropland, also provide a basis for delimiting 
major cropland and noncropland regions. 
Major cropland regions are subdivided into 
minor regions by analyzing the distance rela- 
tions of the cores, hence providing a multi- 
region organization of the distribution. 


ArLEIGH H. Laycocx—Soil Surveying in 
Mountain Watersheds: The Problem and 
One Solution 


Mountain watershed soils should not be sur- 
veyed with the conventional classifications 
and methods of agricultural soil surveys. The 
objectives are different, most soils are azonal 
or intrazonal and change appreciably in short 
distances, information on subsurface materials 
and vegetative cover is more important, and 
the intensity of regional use does not warrant 
expensive detailed studies. 

A watershed soil classification should be 
developed to meet the needs of each survey. 
The survey should provide the manager and 
users with an understanding of the soils; their 
nature and functions, capacities for different 
uses, and the effects of use upon watershed 
values. It should provide maps with divisions 
that might be used separately or in simple 
combination as management units. 

In most watershed regions soils are primi- 
tive and owe their major characteristics to 
one or a few of the soil-forming factors: par- 
ent material, climate, vegetation, slope and 
drainage, time, and use. The dominant fac- 
tors should be identified and the major cate- 
gories of the classification should be devel- 
oped according to significant variations in 
these. Each category should be easily recog- 
nized and mapped on air photographs so that 
cost and time requirements may be low—some 
of the less accessible areas may not need 
ground study. The survey can confirm and 
correct boundaries located by photo study 
and provide information concerning the map 
divisions and their descriptive subdivisions. 

A “physiographic” classification used by the 
author in the Rocky Mountains of Alberta is 
discussed in illustration of this approach to 
watershed soil classification. 
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Daviw LoweENTHAL—American Attitudes 
toward the Conquest of Nature 


A century ago, T. H. Huxley wrote that 
“The question of questions for mankind . . . is 
the ascertainment of the place which Man 
occupies in Nature. ... What are the limits of 
our power over nature, and of nature’s power 
over us?” This paper attempts to explain and 
appraise the significance of contemporary 
American views on the subject. 

Most foreign and many native observers 
characterize Americans as supremely confi- 
dent of their ability to control the environ- 
ment and optimistic about the effect of such 
controls. This stereotype about the American 
character is, however, out of date. Doubts 
about our ability to conquer nature are today 
common in the United States. Examples from 
many fields—flood control, insecticides, nu- 
clear energy, demography, public health, psy- 
chiatry, the wilderness movement—show the 
pervasive character of these doubts. Far from 
being happily confident, many Americans are 
pessimistic about man’s capacity to control the 
environment, while many others question the 
desirability of trying to do so. 

Both national and world-wide developments 
are responsible for these shifts in viewpoint. 
Social Darwinism, conservationist philosophy, 
and F. J. Turner’s frontier hypothesis have all 
diminished American confidence that man is 
master of a mechanistic universe. We also 
share a world-wide malaise. As the World 
Health Organization has found, the further 
science plumbs the mysteries of the cosmos, 
the more people fear that in manipulating 
nature man will end by destroying himself. 


Paut E. Lypotpx—The Complex Method in 
Climatology 


The “complex method,” initiated by E. E. 
Fedorov in 1921, is a break away from the 
depiction of climate by traditional methods 
using mean data of separate weather elements 
and an attempt to more truly depict climate 
by means of weather types. An elaborate code 
system was devised to represent each day's 
weather by a four-letter combination, using 
variations of letters from the Latin alphabet. 
Since its inception, the method has attracted a 
significant school of Soviet climatologists, who 
have modified and extended it and adapted it 
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to uses in applied fields and in investigations 
of “climate genesis.” At the present time, its 
methods and procedures have become stand. 
ardized to the point where the system can be 
evaluated from an over-all point of view. 

The weather types have been grouped into 
classes and have been presented graphically in 
various ways, according to their frequencies of 
occurrence, to depict climates in the Soviet 
Union, to relate weather to plant growth, and 
to attempt an explanation of the causes of 
weather. By far the greatest development of 
the complex method has been in its applica. 
tions in studies in the field of agroclimatology. 
The most significant work concerning “cl- 
mate genesis” has been Fedorov’s work on the 
concept of “fundamental types” of weather. A 
recent addition to the system has been Chubv- 
kov’s so-called “dynamic” aspect, which is a 
notation added to the weather type to indi- 
cate the synoptic situation associated with the 
existing weather. 


Donan D. MacPHaw.—Postwar Dairy Devel- 
opment in Puerto Rico 


Commercial dairying in Puerto Rico is one 
of the truly significant tropical economic 
developments of the 20th century. Dairying 
has been firmly established since World War 
II as the island’s second most important agri- 
cultural industry. It is the one major segment 
of the island’s agriculture that has shown 
steady improvement. 

The dairy industry represents one manifes- 
tation of a notable cultural change that has 
occurred throughout the Puerto Rican Com- 
monwealth. The advent of dairying marks an 
important break from the island's historic pat- 
tern of plantation agriculture and signals the 
first significant beginning in the agricultural 
mercantilism characteristic of Anglo-America. 

The leading dairy producing regions are 
located on the coastal plains and foothills, par- 
ticularly the San Juan Dairy Belt which 
extends along the north shore from Manati to 
Loiza. Important but secondary dairy pr0- 
ducing areas occur in the southern foothills, 
the Caguas Valley, the southwestern valleys, 
and the northwest coast. 

The rise in the importance of dairying has 
resulted from two interrelated phenomena. 
First, there are new techniques in farm mat- 
agement and animal husbandry. Second, 








195 


the 


me! 
out; 


whi 


Pue 
whi 
coas 
gree 


non 


Du: 
th 


cent 
ical 
Reti 
cial 
incr 
incr 
larg 
fina 


vari 
ers | 
by « 
is m 
istic: 
tion: 
the | 
arch 


ent | 
patt 


in ¥ 
(eg 
tions 
ard | 


infor 
peri¢ 
a cit 
on { 
busi 
lecte 
thro 
orga 


duct 








ber 


ions 
its 
ind- 


one 
mic 
ing 
War 
gri- 
rent 
wn 


ifes- 
has 
om- 
$ an 
pat- 


ural 
rica. 
are 
par- 
hich 
H to 
pro- 
ills, 


eys, 


ena. 
an- 
ond, 








1958 ABSTRACTS 


there has been a progressive increase in the 


per capita demand for milk. The improve- 
ment of the insular market structure is an 
outgrowth of the increase in urban population 
and the intensification of improved rural roads 
which facilitate merchandising. 

Dairy farming is a sound development for 
Puerto Rico because it is an intensive activity 
which can be effectively integrated with 
coastal sugar production. Dairying means 
greater crop diversification and greater eco- 
nomic stability for the Commonwealth. 


DuaNE F. MARBLE AND JOHN D. NystuEN— 
Commercial Geography of Urban Areas and 
the Movement of Persons 


The hierarchical arrangement of shopping 
centers within a city resembles the hierarch- 
ical arrangement of the cities themselves. 
Retail businesses group together into commer- 
cial centers, the functions of which become 
increasingly broad as the size of the center 
increases from the small, isolated store to the 
larger and more complex centers, culminating 
finally in the central business district. 

The extent to which commercial centers of 
various sizes respond to the desire of custom- 
ers to increase their efficiency of movement 
by combining certain purposes in single trips 
is measured by an analysis of trip character- 
istics and destinations. Association of func- 
tions in multi-purpose trips serves to identify 
the place each center holds in the retail hier- 
archy of the city. 

The hypothesis is also put forth that differ- 
ent groups of persons exhibit different travel 
patterns (i.e., a different mix of trip purposes, 
trip frequencies, and trip lengths). The way 
in which variations in family characteristics 
(eg., income level) are associated with varia- 
tions in travel patterns are examined by stand- 
ard techniques of statistical inference. 

The data for the study consist of travel 
information on all trips made in a 30-day 
period by all members of some 200 families in 
a city in the American Midwest. Information 
on family characteristics and on the retail 
business structure of the city were also col- 
lected. The travel data were made available 
through the cooperation of a private research 
organization, the Traffic Audit Bureau, Inc. 
© present study is one of a series being con- 
ducted for the U. S. Bureau of Public Roads. 
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Paut D. Marr—The Expanding Scope of 
Military Geography 


Recently developed weapons systems and 
those of the future greatly increase the mili- 
tary threat to the continental United States. 
The development of counter measures to meet 
this challenge calls for new applications of 
military geographical analysis. 

This report describes two of these new 
fields of application. They are: 

(1) The Analysis of the United States Tar- 
get Complex. A significant part of the evalu- 
ation of existing and planned air defense sys- 
tems and the establishment of priorities for 
the installation of these systems is predicated 
on the analysis of this country’s target com- 
plex. 

(2) Description of Postattack Conditions. 
The description of postattack conditions serves 
three purposes. It describes the effectiveness 
of the fragmented United States economy in 
the postattack period; it largely determines 
the scope and requirements for survival pro- 
grams, such as shelter, dispersal and stockpil- 
ing projects; and it provides a setting in which 
to evaluate the effectiveness of these projects. 

The rationale and methodology of these 
areas of research are discussed using exam- 
ples drawn from work performed at Stanford 
Research Institute. 

Geographers, through their training in 
area analysis and topical fields, may make 
valuable contributions to inter-disciplinary 
research teams planning and evaluating active 
and passive defense systems. 


Curtis A. MANCHESTER, JR.—How Poor Japan? 


Many works in geography, history, and 
other fields stress the concept of “poor little 
Japan.” The writers quote statistics and give 
arguments which emphasize the small area of 
Japan, the large and growing population, the 
lack of mineral resources, the limited amount 
of arable land available for crops, the impos- 
sibility of mechanizing small fields, the low 
standard of living, and the impossibility of 
doing anything about these conditions. 

These have been used as valid reasons for 
empire building, colonization, and preferen- 
tial trade treatment. How valid are these rea- 
sons? Even a casual observer in Japan today 
will note that the country is in the midst of a 
major boom. The people are healthy, well 
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fed, and well dressed. Everywhere modern 
buildings, factories, power plants, and housing 
units are being constructed. A closer investi- 
gation reveals that luxuries unavailable to 
most people of the world are becoming more 
and more common. Public opinion is optimis- 
tic about the future and the newspapers are 
full of ambitious plans. This prosperity is 
commonly called the Jimmu boom or the 
greatest boom since the first emperor, tradi- 
tionally about 2,600 years ago. 

The fact that such a boom can exist in 
Japan indicates a need to re-evaluate her sup- 
posedly adverse physical and population fac- 
tors. Because of changing population pat- 
terns ninety million people live well today 
where thirty million suffered famine a century 
ago. The changed patterns are a tribute to 
the energy, imagination, and work habits of 
the Japanese. They have been accomplished 
by universal education, applied research, ef- 
fective exploitation of mineral resources, new 
trade patterns, and changing food habits. 
Thus the critical relationship appears to be 
not area to population but productivity to 
population. 


Harotp H. McCarry—The General Content 
of Economic Geography 


Recent criticisms of economic geography 
have emphasized the lack of consensus as to 
the general content of the field as well as the 
absence of a means of determining the relative 
importance of the host of individual activities 
and small areas that provide the subject mat- 
ter for most of our research studies. Both 
criticisms seem to arise out of the lack of a 
common measure that could be used to estab- 
lish the importance of all kinds of economic 
activities. For many years, members of the 
profession have advocated the use of national 
income to perform this function but their 
ideas were held back by lack of data for most 
of the nations of the world and for narrow 
sectors of individual economies, as well as for 
relatively small areas such as the counties of 
the United States. A study of present-day 
sources and estimating methods reveals that 
adequate estimates on a county scale could be 
provided for the United States and that they 
would be distinctly superior to employment 
data, which constitute the only other generally 
available source. Further examination of other 
data sources substantiates the contention that 
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similarly detailed estimates could be provided 
for nearly all of the economically important 
parts of the world. 


Cuares B. McIntosH—Microclimatic Valleys 
and Their Horticulture: A New Zealand 
Example 


The volcanic upland of Banks Peninsul 
protruding from the east-central coast of 
South Island, New Zealand, has alternate yal. 
leys and ridges radiating outward in all direc. 
tions. Microclimatic conditions found in fiye 
of these valleys result from three major con- 
trols: (1) The valleys drain northward receiy- 
ing full benefit from the more direct rays of 
the sun. (2) Hills to the south provide pro- 
tection from cold winds. (3) Slopes are great 
enough to provide good cold-air drainage. The 
warm band produced on the slopes and the 
upper part of the valley floors by these factors 
is referred to as the area “between snow line 
and frost line.” Records of fruit-flowering 
dates indicate valley blossoming two to three 
weeks earlier than under macroclimatic con- 
ditions on the surrounding plain. Short-period 
temperature records for the critical months 
from August through November show fewer 
frosts in the valleys than on surrounding plains 
by ratios of from 1:6 to 1:21. 

The valley environment so favors horticul- 
tural activities that the valleys stand out as 
unique, isolated land-use areas with boun- 
daries distinct to the point of abruptness. 
Detailed study of three individual farms 
characterizes specializations in work and crop 
patterns. Steeper slopes of the valleys are 
used for the production of fruit and flowers, 
while lower and more gentle slopes are used 
primarily for vegetable and berry production. 

The development of horticultural activities, 
though permitted and limited by climatic con- 
ditions, has also been dependent upon his- 
torical factors, transportation facilities, and 
the availability of labor and markets. 


ALEXANDER MeELAMIp—“Californias” of the 
Middle East 


In the Middle East there are a number of 
countries containing regions which, like Cali- 
fornia, differ in location (facing other seas) 
and climate from the remainder of the 
national territory. Outstanding examples are 
the humid Caspian Sea provinces of Iran, the 
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summer monsoon watered Dhofar province of 
Oman, and hot dry southernmost Israel. Like 
California, these regions were the subject of 
disputes with adjacent countries in recent cen- 
turies. Their early economic development 
exhibits no unusual patterns and was primarily 
related to maritime navigation. In recent 
years economic growth has been very rapid 
and exhibits geographical patterns different 
from those prevailing in the remainder of the 
country of which they are a part. This dif- 
ference can be related to the impact of auto- 
motive transportation and higher incomes for 
a part of the population of the whole country. 
Navigation appears to be of lesser significance 
in the shaping of these patterns. Until now, 
mineral production has not been important. 
Railroads and urban centers are largely absent 
or of limited significance. Despite these dif- 
ferences, including the dissimilar cultural 
background, the growth pattern of these 
regions can be compared in principle to the 
development pattern of California. 


Marvin W. Mixesetp—Forest and Scrub in 
Northern Morocco 


The plant cover of the northern or “Spanish” 
zone of Morocco has been substantially modi- 
fied by man and his flocks. Vast areas now 
covered with scrub were once forested. Evi- 
dence for this conclusion derives from histor- 
ical records and field study of numerous 
clumps of woodland preserved on sacred 
Sites. 

The Atlantic versant, now covered with 
palmetto scrub, could support forests of cork 
oak and oleaster. In this area mean annual 
precipitation varies from 20 to 30 inches. The 
Riffian highlands, now degraded in large 
part to maquis, still possess excellent forests 
of Atlas cedar and live oak. In this area, with 
elevations up to 8,000 feet, mean annual pre- 
cipitation ranges from 30 to 50 inches. East 
of the Riffian chain annual rainfall drops to 
about 15 inches; yet even here trees of xero- 
phytic aptitude (Pistacia, Callitris, Rhus ) 
thrive on protected sites. 

The present dominance of scrub vegetation 
may be traced to the adverse effects of human 
occupance. Trees are cut for fuel and build- 
ing material. Fire is used to clear fields and 
for the “improvement” of pasture. Goats 
browse on all forms of woody growth. The 
trend has been a gradual reduction of wood- 
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land and an expansion of thorny shrubs. In 
northern Morocco, as elsewhere in the Medi- 
terranean region, human agency must be 
reckoned as a potent factor in plant geog- 
raphy. 


Davw H. Muiter—The Pattern of Insolation 
Frequency in the United States 


One tacle to research on the climatic 
heat ba’. ce in either its regional distribution 
or its re ipiocal relations with landscape types 
has been the lack of data on its radiative com- 
ponents. Now, however, records of one com- 
ponent, insolation, are available from enough 
Weather Bureau stations to permit prelimi- 
nary investigation of frequency and pattern. 
The frequency of days in July with high inso- 
lation (600 calories per sq. cm. or more), and 
of days in January with low insolation (less 
than 100 cal./sq. cm.)—values that indicate, 
respectively, unwanted heat in summer and 
lack of supplementary heat in winter—show a 
large influence of latitude in winter but vir- 
tually none in summer. In July, frequencies 
of days of high insolation range from 10 to 95 
percent in different places; an area-time fre- 
quency curve indicates that over the sunnier 
half of the country frequency averages 65 per- 
cent, and over the whole country approxi- 
mately 50 percent. 

Comparison of frequencies in July and Jan- 
uary indicates annual regime, and also sug- 
gests means of classification. It incidentally, 
in association with regime of air temperature, 
gives some clues to the fundamental problem 
of separating local and advective influences in 
a region’s climate. 


E. Wittarp MitLER—Mineral Regionalism of 
the Canadian Shield 


The exploitation of minerals on the Cana- 
dian Shield has progressed rapidly in the 
twentieth century with mineral output ex- 
panding from less than $15,000,000 annually 
at the turn of the century to over $800,000,000 
in 1956. For more than a half century areas 
dominated by a mineral economy have 
increased in number. Consequently there are 
some mineral regions on the Canadian Shield 
that are in an initial stage of exploitation while 
other areas are declining due to mineral 
exhaustion. 

Mining regions change through time just as 
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do other regions. The mineral region of the 
Canadian Shield normally begins as a single 
node of mining activity. If new centers of 
mining develop around the original node a 
dispersed mineral region forms in which there 
is considerable open space. With the develop- 
ment of a closer knit pattern of mining activ- 
ities a uniform mining region evolves. Each of 
these regional types has characteristic features 
and problems of development. 

It is the purpose of this paper to describe 
and analyze the characteristics of the different 
stages in mineral regionalism of the Canadian 
Shield. Such aspects are investigated as the 
problems of establishing a mineral economy in 
a subarctic environment, the interplay of the 
mining processes with other elements of the 
economy, similarities and contrasts of the min- 
ing landscape in the different stages of exploi- 
tation, the spatial patterns associated with 
mining and related activities, and population 
patterns as developed in a subarctic mining 
economy. Because there are many regions 
dominated by minerals in different stages of 
development, the Canadian Shield presents 
an ideal area for the study of mineral region- 
alism. 


Evsert E. Mitter—Some Aspects of Uranium 

Geography 

Although uranium mining began in the 
Colorado Plateau at the turn of the twentieth 
century, most of the present development 
occurred in the past decade. With the rapid 
influx of miners and mill workers, population 
of some towns and cities increased as much as 
300 percent in a year, thus creating serious 
urban problems. 

Financing the search for and development 
of uranium mines led to the formation of 
about 500 stock companies, of which probably 
80 percent have no chance of succeeding. 
Probably $40,000,000 of the $50,000,000 raised 
by stock sales has been lost. 

The major uranium ore producing countries 
are Canada, 15,000 tons of concentrate annu- 
ally, United States, 12,000-15,000 tons, and 
Union of South Africa, 6-7,000. The United 
States has 7,000,000 tons of known uranium 
ore reserves, with an average ore content of 
0,27 percent. New Mexico, principally in the 
Ambrosia Lake District near Grants, has over 
70 percent of America’s known reserves. 
According to recently announced prices, the 
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cost of uranium fuel for power production js 
about the same as the cost of coal, oil, o 
natural gas. However, reactor development 
costs are so much greater that power from 
atomic energy would probably cost more than 
twice as much as it does in the United States 
today. Calder Hall, England, officials esti. 
mate that by 1965 atomic fuel will be com. 
petitive; by 1975, it will be only half as expen- 
sive as coal. Because one pound of uranium 
will produce the same amount of energy as 
the burning of 1,300 tons of coal or 6,000 bar- 
rels of fuel oil, fuel transportation cost will be 
relatively unimportant in the Atomic Age, and 
relocation of industry to the Colorado Plateau 
ore producing region seems unlikely. 


RicHarp L. Morritt—Medical Service in the 
United States: Location and Utilization of 
Physicians 
Medical service is an activity involving the 

movement of persons rather than goods. It 
has not been studied by geographers, but is 
of great interest, since the distribution of 
physicians and the movement of persons to 
physicians largely reflect the geographic dif- 
ferentiation of locations and the nature of the 
routes connecting them. 

The distribution of physicians differs from 
that of the population. A statistical analysis 
indicates that physicians locate primarily in 
regard to the purchasing power of the popv- 
lation, the availability of threshold markets, 
the industrial character of a city, and rates 
of growth and urbanization. The greater the 
specialization, the more the concentration in 
larger cities. 

The demand for physicians’ services de- 
pends on income, discounted somewhat by 
distance. The distribution of physicians does 
not correspond very exactly to that of demand. 
The resulting very interesting pattern of trade 
can be determined and mapped, using con- 
cepts and techniques developed from current 
theories of urban structure, transportation, 
and trade. 

A heavy cost is involved in this movement, 
but a more even distribution of physicians 
might entail equally great costs of physi- 
cian subsidization or their inability to make 
the income available elsewhere. Current 
expanded highway construction will tend to 
reduce the former costs, and favor evel 
greater concentration. 
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The significance of this study lies both in 
its implications for optimal locations of phy- 
sicians and for zoning and highway planning, 
and more generally as an example of the 
dynamic character of an industry over space. 


Perer H. NasH—Inventory or Prospect—An 
Analysis of the Responsibilities and Limita- 
tions of Geographic Field Work 


“Inventory” has been a key word in the 
traditional approach of geographers; we have 
been satisfied with the “understanding” of 
segments of earth-space. The “prospect” 
aspects have been shunned or mixed with 
guilt feelings owing to reluctance to make 
value judgments. Other disciplines rarely 
exhibit these self-doubts and work coopera- 
tively in the dynamic aspects of their fields. 

As the great shift from a predominantly 
rural to urban way of life continues and an 
ever-larger population segment is affected, an 
urgent need for a fuller understanding of the 
potential impact of all phenomena becomes 
increasingly evident. The task of analyzing 
the implications of these complex changes 
transcends the traditional uni-disciplinary 
approach to the study of urbanization pro- 
cesses and their consequences. Geographical 
theory will be obsolete unless it is revitalized 
through joint expanded research activities 
linking man with his changing urban environ- 
ments, evolving fresh concepts and an inte- 
grated system of theory yielding new inter- 
pretations. 

This study analyzes techniques and research 
methodology utilized by the Urban Studies 
Program, Institute for Research in Social Sci- 
ence, in the examination of “Emerging Forms 
of Metropolitanism in the South.” Results of 
the inventory and prospect of the “Polynucle- 
ated Piedmont Industrial Crescent” of North 
Carolina are based on joint research of econo- 
mists, political scientists, city planners, soci- 
ologists, and psychiatrists. Although each spe- 
cialist proceeds to “sink shafts” into specific 
research problems, the objective is to evalu- 
ate “control systems” in terms of adequacy 
for solution or prevention of development 
problems and their “efficiency” in providing 


planned direction. 


Howarp J. Netson—The Spread of an Artifi- 
cial Landscape over Southern California 


As a result of recent rapid growth, particu- 


larly in the Los Angeles and San Diego areas, 
southern California has come to be increas- 
ingly dominated by an urban-industrial land- 
scape. 

The origin of some of the urban nuclei can 
be traced to the mission, presidio, pueblo, and 
rancho of the Spanish and Mexican eras. 
However, significant urban development and 
growth awaited the arrival of Americans, who 
came to the area in numbers after 1848 and 
brought with them a background of town 
founding and town-lot speculation. Although 
southern California was basically agricultural 
until about 1919, even agricultural “colonies” 
had an urban core, and the feverish “boom of 
the eighties” was primarily urban. 

The past four decades have witnessed accel- 
erating urban development based on industry. 
In the twenties petroleum discoveries pro- 
vided a source of energy and wealth; the 
motion picture industry furnished some em- 
ployment and much fame. More recently, 
aircraft assembly has provided the core 
for a growing industrial complex, and the 
nation’s third largest metropolitan market has 
attracted a full complement of market-ori- 
ented industries. 

The urban complex of southern California, 
while following the American pattern in broad 
outline, varies somewhat from the norm. Los 
Angeles, in comparison with other large Amer- 
ican cities, has a more dispersed residential, 
commercial and industrial pattern, an atro- 
phied rapid transit system, and a remarkable 
attachment to the automobile. These charac- 
teristics, perhaps, can be understood in terms 
of the nature of the area, the source of the 
population, and the period of major metropoli- 
tan growth. 

In an attempt to organize southern Califor- 
nia for urban industrial use, man has modified 
the environment, land, water and atmosphere, 
intentionally and by accident, both for better 
and for worse. 


Georce R. Paprpas—Population Growth and 
Distribution in the San Fernando Valley, 
Los Angeles, California, 1920-58 


The San Fernando Valley is a nearly fea- 
tureless alluvial plain of 200 square miles, 
which constitutes 47 percent of the geograph- 
ical area of the city of Los Angeles. 

The 1920 census, taken five years after 
annexation of the Valley by Los Angeles, 
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revealed a population of 20,000 engaged prin- 
cipally in agricultural pursuits and concen- 


trated in the southeastern section. In 1930 
population had increased to 55,000—a modest 
growth in comparison with other sections of 
the city. By 1940 population more than 
doubled again, pushing agricultural activities 
westward and northward. Though subject to 
war-time controls, the Valley continued to 
grow rapidly, attaining a population of 275,000 
in the 1946 census. With the continuous influx 
of settlers into Los Angeles during the postwar 
years, population exceeded 300,000 by 1950. It 
totaled 455,000 in the 1953 census and 570,000 
in the 1956 census. It is estimated that popu- 
lation in the Valley now exceeds 650,000 and 
within a decade it may reach one million. 

The major factors contributing to this tre- 
mendous and rapid population growth are: 
(1) A continual influx of settlers into southern 
California. (2) A large, relatively flat, unpop- 
ulated area within the confines of Los Angeles. 
(3) Easy accessibility by automobile to the 
Los Angeles coastal plain via a low-level pass. 
(4) Availability of agricultural acreages for 
large-scale housing projects. (5) Availability 
of other areas suitable for “rural estates.” (6) 
Similarity of climate to that of Los Angeles, 
but with less smog irritation. (7) Word-of- 
mouth advertising by residents and skillful 
public relations activities by real estate and 
housing promoters. 


Ross N. Pearson—The Changing Status of 
Barranquilla among the Ports of Colombia 


Barranquilla, the largest coastal city of 
Colombia, has experienced many difficulties 
in competing with other ports for overseas 
commerce. Located near the mouth of the 
Magdalena it held an advantage so long as 
the river remained the major artery of traffic 
between interior centers of production and the 
sea. However, the poor harbor and silting at 
the mouth of the river often caused traffic to 
be diverted to Cartagena, Santa Marta, or an 
outport. 

In more modern times the opening of a 
channel between Cartagena and the Magda- 
lena, plus the development of overland con- 
nections between Buenaventura and the inte- 
rior, made the situation in Barranquilla even 
more precarious. In spite of these factors, and 
the loss of first rank as either an import or 
export center, Barranquilla has grown more 
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rapidly in population than its rivals and 
remains Colombia’s largest port city. 

Recent developments indicate that Barran- 
quilla will have difficulty securing a major 
share of the nation’s foreign trade in the 
future. The shorter overland haul from in- 
land cities to the Pacific has caused much of 
the overseas commerce to be directed to 
Buenaventura. The completion of the all. 
weather road from Cartagena to Medellin has 
diverted traffic from along the Magdalena to 
this more efficient route. Finally the exten. 
sion of the railroad that now runs south from 
Santa Marta further into the interior wil 
probably turn more trade away from Barran- 
quilla. 

The problem of Barranquilla is accentuated 
by the fact that the Department of Atlantico, 
which makes up its immediate hinterland, has 
the highest population density and the highest 
birth rate of any in the country. 


Donatp R. Perrerson—An Analysis of the 
Location of European Population in British 
Tropical East Africa 


The purpose of this paper is to analyze the 
distribution, nature, and size of the European 
population in British Tropical East Africa 
against the geographic background as modi- 
fied by significant political and economic fac- 
tors. Since the last war the Western world has 
evinced increasing awareness of the signifi- 
cance of underdeveloped areas as potential 
sources of agricultural and mineral commodi- 
ties as well as possible settlement areas for 
emigrants from Europe. British Tropical 
East Africa, the principal site of European 
migrations to Africa, includes the Protectorate 
of Uganda, the Colony and Protectorate of 
Kenya, the United Nations Trust Territory of 
Tanganyika, and the Federation of the Rhod- 
esias and Nyasaland. Here the Europeans 
have brought with them capital, technical 
skill, improvement of the standards of health 
and sanitation, improvement of transportation 
and communication facilities, and increas 
development of those local resources for 
which there is a world demand. 

In order to gauge the degree to which Euro- 
pean settlement is either permanent or tem 
porary two criteria have been employed: the 
age/sex structure of the European population 
and the occupational composition of the gait- 
fully employed Europeans. The several envi- 
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ronmental, economic, and political situations 
are related to the location of four types of 
European settlement herein: the relatively 
large permanent European settlements; the 
relatively large temporary European settle- 
ments; the relatively small permanent Euro- 

an settlements; and the relatively small 
temporary European settlements. 


Auten K. Pasrick—Composite Urban Hin- 
terlands 


One of the outstanding characteristics of 
the pattern of world cities is their concentra- 
tion in clusters and groupings within major 
urbanized countries. The purpose of this 
paper is to measure, by means of cartographic 
device, and to characterize the principal pat- 
tes of urban concentration in the world. 

The paper is based upon the 1955 United 
Nations list of cities of 100,000 or more popu- 
lation, supplemented by other sources. An 
answer is given visually to the following ques- 
tion: Within 100 miles of how many cities of 
more than 100,000 population is any point 
on the earth’s surface? A count is made of 
overlapping, arbitrary 100-mile circles drawn 
around the world’s cities in this size-class or 
larger. Major composite urban hinterlands 
emerge. 

Maps for each continent and the world as 
a whole are presented and analyzed with 
respect to such additional measures as the 
following: (1) number of cities within major 
composites and the proportion of total cities 
by country, continent, and the world; (2) 
area of composite hinterlands by number of 
cities composing them; (3) population and 
percentage population figures by varying 
categories within major composite hinter- 
lands; and (4) variability in the significance 
of the arbitrary 100-mile hinterlands from 
region to region. 

The paper will conclude with comparison of 
present patterns of composite urban hinter- 
lands with those of the pre-railroad era in the 
early 19th century. 


Wuuam E. Powers—The Shore Zone of 
Lake Michigan 


The shore zone of Lake Michigan displays 
steep, high bluffs, low plains, dunes of great 
vaniety, and bedrock cliffs. Beaches, where 
Present, vary in width, slope, and materials. 








Subsurface structure includes glacial, lacus- 
trine, and eolian sediments, and _ bedrock. 
Wave processes are changing the shore zone 
at many places. 

The present study was made for the Office 
of Naval Research, Geography Branch. The 
“shoreline” of Lake Michigan was mapped in 
units differentiated on the basis of component 
geomorphic elements. In mapping nearly 
1,000 miles of shore, aerial photos were used 
as photomaps, and a code was developed to 
record all significant features. Repeated asso- 
ciations of elements constitute distinctive 
physiographic types, which permitted the dif- 
ferentiation of nearly 630 physiographic units. 

Bluffs and backland were mapped as to 
materials and structure. On the west shore 
north of Milwaukee, the following stratigra- 
phy is characteristic: lake sediments (Calumet 
II stage of Lake Chicago) at top; red Valders 
till; Two Creeks forest bed; sands and silts 
of Calumet I stage; dark gray clayey till (Port 
Huron?); gray silty stony till (Lake Border). 

To evaluate past changes, distances to the 
shore were remeasured for subdivision plats 
dating from about 1900 to 1930, and for origi- 
nal government township surveys wherever 
points near shore could be identified. Of 134 
areas thus remeasured, 123 showed erosional 
losses, 5 showed no change, and 6 showed 
gains. Total change was generally less than 
expected, and less per year than the severe 
losses during recent high lake levels. 


Epwarp T. Price—The Future of California’s 
Southland 


As Americans in ever greater numbers 
respond to the attractions of southern Califor- 
nia’s “amenities,” her natural resource base 
seems to be shrinking and losing balance. 
Food, raw materials, fuel, and water are 
increasingly being supplied, like the popula- 
tion, from other parts of the country. For all 
her uniqueness, southern California’s develop- 
ment reflects the United States, and her future 
sustenance will depend on how Americans 
find it convenient to put her climate to use. 

The future of settlements, productive activ- 
ities, transportation, and recreation is exam- 
ined in the light of present trends. Water, 
power, industries, building space, and air are 
examined, each as a possible limiting factor 
on future population growth. 

An ultimate reduction of the high immigra- 
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tion rate may produce a more stable society 
that will give more careful attention to the 
long-run well-being of its communities. These 
changes might result from a more faithful 
adherence of the residents to their consumer 
role, held here to be the often submerged key 
to understanding southern California’s char- 
acteristics. 


H. F. Raup—The Transformation of Southern 
California to a Cultivated Land 


From an environment whose resources sup- 
ported a few thousands of human beings at 
low cultural levels, southern California has 
been transformed to a productive agricultural 
realm with a population of approximately 714 
million. The change began on a small scale 
with introduction of missionary and civil set- 
tlements under Spanish auspices. Agriculture 
was subordinate to herding for the first half 
century, but economic destruction of the mis- 
sions, decline of grazing, and changing politi- 
cal complexion of the southern counties 
together with population increases brought 
highly specialized agricultural land use. This 
mainly took the form of horticulture—com- 
mercially successful only after operation of 
many unrelated factors of which the most 
important were efforts to irrigate land where 
normal water supply was inadequate. 

Developments paralleled those of the Great 
Plains as described by Walter Prescott Webb, 
but devices which transformed the land- 
scape and the economy of southern California 
included extensive use of concrete dams, 
metal windmills, gasoline- or electric-powered 
pumps, refrigerator cars, and high-speed high- 
ways used by diesel-propelled vehicles. 

Less tangible achievements included radical 
changes in riparian law; local development of 
systems of cooperative farming, food process- 
ing, and marketing; and aggressive advertis- 
ing. These and other disparate inventions and 
circumstances account for widespread change 
in rural land use, making wasteland highly 
productive, and placing California first among 
the states in value of lemons, avocados, figs, 
grapes, olives and dates, as well as many vege- 
table crops; second in oranges and grapefruit; 
and third in milk. Few geographical transfor- 
mations have been as complete, and few have 
demanded so much human effort and ingen- 
uity. 
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Wu1aM C. Rosison—A Geographical 
proach to Plant Geography ¥ 


Most work in plant geography has been 
done by specialists in some branch of biologi. 
cal science such as taxonomy, genetics, or 
paleobotany, whose emphasis is on solving 
problems in speciation, diffusion, and distri. 
bution of floristic groups. Although this part 
of plant geography properly comes under the 
primary cognizance of botanists, there remain 
three overlapping aspects that especially con. 
cern geographers. 

(1) Vegetation mapping engages to some 
extent the attention of every geographer who 
conducts an area study. His problem basically 
is to apply his tools of mapping and cartogra- 
phy to differentiate areas of vegetation as a 
significant element of the landscape. 

(2) Ethnobotany, which touches both 
anthropology and economic botany, was rec- 
ognized as a part of phytogeography more 
than 50 years ago. Some of the most valuable 
contributions to this field have come from 
geographers. 

(3) Cultural plant geography, proposed 
here as a designation for the study of vege- 
tation changes resulting from man’s occupance 
of the earth, is a corollary of the larger field of 
cultural geography. The term “historical 
plant geography,” used for this study by cer- 
tain authors, has more recently been assigned 
by Wulff and others to a distinctly different 
aspect of plant geography. Employing a com- 
bination of historical research and field obser- 
vation, cultural plant geography is a field in 
which many geographers are qualified to 
make contributions. Notable examples of such 
studies are Waibel’s toponymic approach to 
the original vegetation of Cuba, and Cumber- 
land’s study of the change from “natural to 
cultural vegetation” in New Zealand. 





ALLAN L. Ropcers—Measurements of State 
and Rate of Industrial Development with 
Reference to Southern Italy 


Although there exists an extensive literature 
on the problems of industrial development i 
underdeveloped areas, research has for the 
most part been focused on the economic and 
social impact of industrialization. Compara 
tively little attention has been paid to analyses 
of regional variations in the degree of indus- 
trial development in these areas. This papet 
represents a contribution toward the problem 
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of measurement and mapping of areal differ- 
ences in stage and rate of industrialization in 
regions of limited economic development. 

For reasons outlined in the paper, employ- 
ment data have been used as the primary sta- 
tistical source in this study, and, as an explora- 
tory step, various aspects of these data have 
been tested in southern Italy, an area of sub- 
regional underdevelopment. Four criteria 
were selected which it is felt give some indi- 
cation of the stage of industrial development 
in various parts of southern Italy and would 
permit testing in other underdeveloped areas 
at some future date. These were: (1) propor- 
tion of the labor force engaged in manufac- 
turing, (2) artisan and craft workers as a per- 
centage of total manufactural employment, 
(3) size of firm, and (4) proportion of manu- 
factural employment in “first stage” industries. 

The data were tabulated and mapped on a 
provincial basis for the years 1937 and 1951, 
and regional variations were then analyzed. 
These measures provided a quantitative indi- 
cation of the relative levels of industrializa- 
tion within the region, and with respect to the 
economically advanced areas of northern 
Italy. They also proved useful in appraising 
the rate of industrial development in southern 
Italy during the last two decades. 


Howarp G. RorpKE—Changes in Corn Pro- 
duction on the Northern and Western Mar- 
gins of the Corn Belt 


The development of varieties of quick- 
maturing hybrid corn has made theoretically 
possible the extension of corn growing toward 
the drier and cooler margins of the intensive 
com growing area of the United States. The 
extent and consequences of the actual increase 
in production in these marginal areas are here 
examined. 

Two types of areas have undergone agricul- 
tural change as a result of this development. 
First, those areas which were formerly mar- 
ginal for the growing of corn for grain can 
how count on maturing the crop. Every one 
of a block of 15 counties in southern Wiscon- 
sin, for example, showed a decrease in corn 
for silage and an increase in corn for grain 
during the period from 1940 to 1954. Second, 
those areas which have now just become 
even marginal for corn are using increasing 
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Even more important than the changes in 
corn production are the changes in the total 
agricultural systems which may result. This 
paper examines the question of whether these 
shifts in corn production have been accom- 
panied by an expansion of the boundaries of 
the “Corn Belt” (which must be defined as a 
combination of characteristics, corn produc- 
tion being only one). 


RicuHarp I. RuccLtes and EvuceNne Corron 
MaTHER—Clustered Settlements along the 
Middle Fraser Valley of British Columbia 


Most of the settlement of central British 
Columbia is focused upon the Middle Fraser 
Valley. Road, river, and railway lines here 
parallel each other and form the only north- 
south route through central British Columbia. 
The transport artery from Hope 408 miles 
northward to Prince George connects the 
east-west routes from the Canadian prairies to 
Prince Rupert in the north and Vancouver in 
the south. Beyond Prince George, the John 
Hart Highway crosses the Rockies to Dawson 
Creek which marks mile zero on the Alaska 
Highway. This route along the Middle Fraser 
is and has been a strategic line of communica- 
tion since the days of the Cariboo gold rush. 
Its significance to the future seems even 
greater. But there are problems along the 
Middle Fraser that are stark in outline; these 
problems are mirrored vividly in the villages, 
the towns, and the city along the route. Indi- 
vidual maps of the clustered settlements were 
made in the field and analyzed in their physi- 
cal and human setting. Their analysis lends 
considerable understanding to the Fraser Can- 
yon lumbering section, the dryland irrigated 
terrace farming section, the parkland cattle 
complex, and the mixed farming area of the 
far north. It also portrays the varying roles of 
the valley as a transport line which has 
expanded to arterial size as the stage of 
human activities widened. It is hoped that 
this study may serve not only as a basis for 
further understanding of this _little-studied 
area, but that its approach to the analysis of 
agglomerated settlements may add something 
in its own right. 


New E. Satissury—Problems in the Visual 
Correlation of Isoplethed Maps 


As part of the continuing research on the 
Measurement of Geographic Association being 
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carried out at the State University of Iowa 
with the assistance of the Office of Naval Re- 
search, the problem of visual correlation of 
isoplethed data is under investigation. At 
present, research efforts are concentrated on 
discovering how closely visual correlation of 
isoplethed distributions on maps can approxi- 
mate machine-calculated coefficients of cor- 
relation. 

This is a report on the first phase of the 
project—the comparison of hypothetical dis- 
tributions to determine the effects of varia- 
tions in mapping techniques and in the edu- 
cational background of the person viewing 
the maps on the closeness or accuracy of vis- 
ual correlation. The hypothetical distributions 
were designed to enable testing of both direct 
and inverse relationships of high, medium, 
and low degrees of association. Tests were 
run with various groups of students and with 
faculty members at the University of Minne- 
sota and the State University of Iowa. 

Several tentative conclusions may be drawn 
from the results of the tests. These will be 
applied to the mapping of actual phenomena 
in the Middle West in the second phase of 
the study. Isopleth maps will be constructed 
in a manner to facilitate verification or rejec- 
tion of the hypotheses by testing various 
groups. Useful conclusions regarding certain 
of the elements involved in isopleth map con- 
struction should result from the second phase 
testing program. 


THEODORE SHABAD—Locational Factors in the 
Soviet Aluminum Industry 


The rapid growth of the Soviet aluminum 
industry since the second World War has been 
obscured by statistical secrecy. Although the 
Soviet Union got a late start—it produced its 
first aluminum in 1932—it is expected to draw 
ahead of Canada in the next few years to take 
second place behind the United States. 

Before the war, the Soviet industry relied 
largely on low-grade Tikhvin bauxite, which 
was processed at two main alumina-aluminum 
centers (Volkhov and Zaporozhye) situated 
near cheap hydroelectric power. The discov- 
ery of higher-grade bauxite in the Urals led to 
a gradual eastward shift of bauxite mining. 
This movement was greatly accelerated by the 
war, which forced the dismantling of alumi- 
num plants in European Russia and their 
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re-installation in the Urals and Siberia neg 
lignite-fed power plants. 

Since the war, the Urals has maintained its 
dominant position in the raw material supply, 
Its bauxite accounts for 80 percent of the 
country’s aluminum production. However 
aluminum capacity has been rebuilt and 
expanded in European Russia near water. 
power sites. The Urals produce only 40 per. 
cent of the country’s aluminum. Hungarian 
exports of bauxite and alumina have als 
spurred the Soviet development. 

The current trend points to a renewed east. 
ward shift of aluminum production through 
the increased use of non-bauxitic raw materi- 
als (nephelite, alunite) and the utilization of 
the heretofore untapped hydroelectric poten. 
tial of the great Siberian rivers. 


Cyrus J. SHARER—Postwar Trends in the Iron 
and Steel Industry of Eastern Pennsylvania 
and Maryland 


Early postwar reports stressed that the 
future of the American iron and steel industry 
lay along the Atlantic Coast within range of 
new foreign ores required to replace rapidly 
diminishing Lake Superior reserves. Part, but 
not all, of what was forecast has materialized. 
Taconite, the St. Lawrence Seaway, and huge 
existing capital investments have prevented an 
absolute, but not a relative, decline in the 
great Midwest segment of the industry. No 
new major plants have arisen in New Eng- 
land or along the Gulf Coast. However, in 
the Mid-Atlantic region, the forecasts have 
achieved their greatest accuracy. 

Eastern Pennsylvania and Maryland now 
account for a modest but healthy 14.17 per- 
cent (19,959,020 net tons) of the nations 
steel-making capacity (140,742,570 n.t.), up 
2.88 percent since 1945. 

The area, known as the “Philadelphia Dis- 
trict,” is dominated by five integrated iron 
and steel centers which together comprise 8 
percent of the district’s steel-making capacity 
(Sparrows Point, 41 percent; Bethlehem, 2 
percent; Fairless Hills, 12 percent; Steelton, § 
percent; Ivy Rock, 4 percent; remainder, 15 
percent.) Ready access to tidewater provides 
a common denominator in tracing the dis 
trict’s growth, locally and nationally. 

In thirteen years the steel capacity of the 
district has grown 85 percent in comparison to 
47 percent for the nation, while the amount 0 





1958 


jron ore entering the ports of Baltimore and 
the Delaware Valley has risen from a 1945 
low of 389,171 net tons to 28 million in 1957. 
This figure does not include the production of 
the Morgantown, Pennsylvania, mine. 


Freverick J. Simoons—The Distribution and 
Origin of Widely-held Prejudices Against 
Certain Animal Foods in the Old World 


According to the concept of “environmental 
limitation” that has been fashionable among 
American geographers since environmental 
determinism lost respectability, the physical 
environment offers opportunities which man, 
molded by his culture, accepts or rejects. Few 
geographers have actually gone beyond the 
confession of faith above to examine the ways 
in which the mold of culture limits man’s use 
of the earth. 

Two possible approaches to the effect of 
cultural attitudes on man’s utilization of the 
environment are: (1) a consideration of how 
within one society cultural attitudes affect the 
use of the environment and (2) a study of the 
distribution of cultural attitudes that in some 
way affect man’s activities on the earth. The 
present study is an excerpt from an attempt in 
the latter direction: a consideration of the 
manner in which certain widely-held food 
prejudices have limited the use of available 
resources over large parts of the Old World, 
having a direct effect on the state of nutrition 
and indirectly influencing various aspects of 
economic life. 

In this paper, I will consider the distribu- 
tion of the prejudices against beef, pork, and 
dog flesh, all of which are found over large 
regions of the Old World. In addition, I will 
consider the strength and manifestations of 
these prejudices and evaluate the many expla- 
nations advanced to account for their origin 
and spread. 


Ricuarp V. Satrru—Ponce and the Distribu- 
tion of Manufacturing in Puerto Rico 


Puerto Rico’s industrialization program has 
been of major significance in the general 
improvement and diversification of the Com- 
monwealth’s economic life. An important 
aspect of that program continues to be the 
distributional pattern of the new manufactur 
ing industries. 

Since the establishment of the government's 
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aids-to-industry program in 1948, nearly 500 
new plants have provided over 40,000 jobs. 
Most of these plants can be included within 
the “light” industrial classification; relatively 
skilled and cheap labor is a considerable 
element in the cost of production. Direct pro- 
duction costs for most of the new industries 
vary little throughout the island. The loca- 
tion of many new plants has resulted from the 
personal desires of the industrialist and the 
availability of labor and buildings at the time 
of establishment. Metropolitan San Juan and 
its tributary one-hour zone have provided the 
sites for most new industries, with scattered 
secondary centers elsewhere. Thus, the bene- 
fits of industrial expansion have largely been 
localized in the metropolitan area to the dis- 
advantage of the remainder of the island. 
Greater industrial dispersion could start 
with the development of a second primary 
center, for example, Ponce, the second largest 
city and port. Ponce, important as an agri- 
cultural and commercial focus, has been a 
satisfactory location for certain manufacturing 
activities, including confections, leather, tex- 
tiles and clothing, electronics, and paper. The 
consideration of Ponce’s potentialities, within 
the larger framework of insular locational fac- 
tors, is significant as a case study of insular 
industrial development and distribution. 


JosePpH SONNENFELD—Implement Geography 
as Geographic Synthesis 


Implement geography is introduced as a 
field of study concerned with those factors, 
environmental and cultural, which affect the 
use and usefulness of the implements and 
techniques devised by man for exploiting and 
for controlling his environment. More broadly, 
it is concerned with the role of the implement 
and technology in subsistence and economy. 

A problem central to implement geography 
is the determination of the “effectiveness” of 
an implement or technique. One can deter- 
mine experimentally the mechanical efficiency 
of any implement under a variety of standard 
environmental circumstances. But how does 
one account for the less controllable factors of 
cCny ironment? I low does one account tor the 
variability inherent to the tactors ot 
economy and society which additionally attect 
the usefulness of an implement or the appli 
cabilitv of a technique? 

This is an approach particularly suited to 
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the study of the effects of technologic change 
on economy and environment. The case of 
the Barrow Eskimo is considered. These are 
a hunting people whose technology has been 
changing for the past century as a result of 
“Western” contacts. The effects of new intro- 
ductions are examined: how these have in 
part benefited subsistence, and in part have 
been detrimental to subsistence. 

In summary, the broader applications and 
implications of this approach to and for geog- 
raphy are considered. 


J. E. Spencer—An “Underdeveloped” Popula- 
tion?: The Example of Malaya. 


The term “underdeveloped” is now popular 
in reference to particular portions of the world 
lacking certain attributes. Unless “underde- 
veloped” is defined by a single criterion, there 
must be many kinds of “underdevelopedness.” 
If an area is to be termed “underdeveloped,” 
is the reference to things, to conditions, or to 
people? One aspect of many generalizations 
on the “underdeveloped” world has reference 
to too many people. How many is too many, 
and how many is too few? The point of 
inquiry in this paper specifically is: What is 
a developed population, and is Malaya illus- 
trative of an “underdeveloped” population, 
since she so often is placed in the category of 
an “underdeveloped” region? 

A hundred years ago the population of 
Malaya was about 700,000, composed chiefly 
of Malays. Little was expected of Malaya by 
the rest of the world, yet that population made 
possible the kind of life Malays then wanted. 
A half century ago, when more was expected 
of Malaya by the rest of the world, Malays, 
immigrant Chinese, Indians, and British had 
swelled the population to 2,600,000, and 
Malaya could deliver what the world wanted. 
Malays probably considered the population 
“overdeveloped,” since most were alien tran- 
sients only, in Malaya to gain wealth to take 
elsewhere. 

Today, with 7,740,000 people of several eth- 
nic types, most of whom consider Malaya 
their permanent home, Malaya has enough 
people to do what is consonant with affairs in 
the rest of the world, but there are not so 
many that what to do with them is the chief 
problem. Therefore, the judgment can be 
reached that Malaya, in terms of population, 
is neither underdeveloped nor overdeveloped, 
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but has a population close to what it should 
be under present world conditions. 


Ropney STEINER—Some Sampling of Ruri 
Land-Uses 


Attempts to minimize time-consuming meas- 
urements of land uses are plagued by the sel. 
dom-explored void between numerical theory 
and geographic reality. Profitable exploration 
requires testing sampling methods in a variety 
of locations where the land uses have been 
measured beforehand. In the test reported 
here, one sample design was applied to rural 
land-use maps whereby the known extent of 
certain land uses could be compared with the 
extent estimated from sampling the maps, 

Four test maps were employed. Each map 
represented one Land Office township and 
one distinctive land use. The land uses, cover- 
ing 17 to 26 percent of their respective maps, 
consisted of alfalfa in California, wheat in the 
western Corn Belt, permanent pasture in New 
York, and woodland in the Tennessee Valley. 
The sample design consisted of thirty-six 
quarter-sections spaced regularly on each 
map; i.e., a 25 percent systematic area sample. 
To allow for variation in sample estimates, 
twenty combinations of the thirty-six sample 
quarter-sections were located on each of the 
four maps. 

Two-thirds of the eighty test trials achieved 
sampling accuracy exceeding 90 percent. Min- 
imum accuracy was 71 percent. Accuracy was 
clearly lower for the smaller land uses and for 
the more variable land uses. 

Further development of the test added 
information about (1) accuracies of samples 
for areas two townships in size, (2) accura- 
cies of samples located by stratified random 
methods, (3) accuracies of samples ranging in 
size from 9 to 72 percent, and (4) frequency 
distributions of the four land uses descri 
above. 


Henry S. SrerLinc—Contrasts in Lowland 
Pioneer Settlement in Western Venezuela 


During the last decade new agricultural 
settlement has expanded dramatically in the 
forested piedmont plains of western Venedt- 


ela. Three distinct, competing systems of 
farming account for most of it, strikingly dif- 
ferent as to numbers and levels of living of 
the settlers involved, and the interest taken in 
their welfare by the federal government. 
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The largest group is composed of small-scale 
farmers who have migrated spontaneously 
into the lowlands, largely from the Andes. 
They laboriously slash and burn pioneer 
clearings in the forest for their subsistence 
crops, with minimal financial outlay for land, 
clearing, and shelter—and minimal govern- 
ment aid to increase their chances of success. 

Cattle ranching, usually the second stage of 
sequent occupance, has become predominant 
areally, partly by the buying out of many of 
the original settlers and conversion of their 
clearings to permanent planted pasture. With 
their greater capital and influence, the ranch- 
ers readily obtain all the land they need, plus 
ample technical and financial aid from gov- 
ernment agencies. 

The most lavish government programs to 
promote farming in these piedmont plains, 
however, have been focussed upon several 
elaborate agricultural colonies, in which the 
natural setting has been completely trans- 
formed at vast expense. Here less than a 
thousand carefully selected families pay a 
high price to own modern, mechanized farms, 
as regimented government protégés. 

The economic justification for such “show- 
window” programs seems questionable, as 
long as the majority of new lowland settlers 
are left to sink or swim unaided, as a 
neglected resource. 


RayrreD L. Stevens and PauLto ReEsougas 
BranDAo—The Diversification of the Econ- 
omy of the Cacao Coast of Bahia, Brazil 


The Cacao Coast of Bahia has long suffered 
from dependency on the erratic market of its 
main crop. Lately the inhabitants are becom- 
ing increasingly ready to develop other 
resources, whose potentials the authors here 
review. 

Agriculture: Cultivation of the oil palm, 
coconut, piagava fiber, and rice on the sedi- 
mentary coastal formations, where soils are 
too poor and porous for cacao; plantations of 
manioc, cloves, pepper, and rubber on lands 
marginal for cacao in the metamorphic foot- 
hills of the Brazilian massif, where tree crops 
are predestined by the hilly terrain. 

Cattle raising: on the western margin of 
the cacao lands, where the foothills are higher 
and cooler, mixed farming with cacao and 
cattle has been established. There is much 





room for expansion, as most of the supply of 
meat and milk for the Cacao Coast still comes 
from outside areas. 

Minerals: Barite and gypsum are being pro- 
duced and deposits of manganese, sulphur, 
and monazite are under study. 

Water power: Installed capacity about 8,000 
horsepower, with 30,000 being added by 1961; 
at least another 70,000 awaits easy develop- 
ment. 

With proper planning, the resources of the 
Cacao Coast can afford its growing population 
with a rising standard of livirg. While pro- 
viding an expanding market for local indus- 
tries, improving living standards helps the 
area conserve two prime production assets: 
the better-educated youth and the new well- 
to-do. More of them can now stay in the area 
and still enjoy those amenities for which they 
might otherwise migrate. Thus their accumu- 
lations of knowledge and wealth remain and 
are applied in developing the resources of the 
Cacao Coast. 


Epwarp J. TAAFFE—Regional Patterns of Air- 
line Competition and Monopoly 


A persistent problem in transportation has 
been the definition of competition and monop- 
oly and the evaluation of their effects. The 
necessarily spatial nature of transportation 
services means that monopoly will exist over 
many important routes (or markets) regard- 
less of the number of carriers in a given trans- 
portation industry. In this paper, geographic 
techniques are employed to consider certain 
aspects of airline competition and monopoly 
as they exist over individual routes. Maps are 
used: (1) to establish the characteristics of 
airline competition among the 100 highest 
density routes; (2) to examine in the light of 
these characteristics the hypothesis that there 
is a relation between growth and competition. 

The patterns of airline competition over the 
100 leading routes are depicted in a series of 
maps tracing the breakdown of Big Four 
regional and route monopolies under the 
impact of steadily increasing competition from 
smaller regional carriers. These maps indicate 
that a realistic classification for the consider- 
ation of the effects of competition is in terms 
of one-, two-, or three-carrier routes. 

A map of over-all growth is then presented 
and broken down into three maps showing 
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growth rates for the one-, two-, and three-car- 
rier routes. The difference in growth rates 
shown on these three maps tests as statistic- 
ally insignificant by use of analysis of vari- 
ance and other techniques designed to isolate 
the effects of competition from other growth 
factors such as resort travel and length of haul. 
Thus, the generally accepted hypothesis of a 
relation between growth and competition is 
not consistent with the findings of the investi- 
gation. 


BENJAMIN E. TuHomas—African Land Use 
Changes in the Kenya Highlands 


The Mau Mau uprising in Kenya required 
drastic and widespread measures on the part 
of the British for control, and then suppres- 
sion, of the revolt. In order to protect the 
loyal Kikuyu and to deprive the Mau Mau of 
isolated settlements which could serve as 
hiding places, the British moved over half a 
million Africans into large new villages located 
on roads. This changed Kikuyuland from an 
area of scattered and relatively isolated huts 
and hamlets to one of accessible settlements. 

African farms were traditionally in frag- 
mented holdings, with one farmer often own- 
ing five or ten small scattered plots of land 
which were accessible only by foot paths 
across the farms of others; new settlements 
were accessible, but farm land was not. The 
suppression of the Mau Mau revolt, the cap- 
ture of terrorist leaders, and the impact of 
new ideas on the villages, however, facilitated 
widespread agricultural changes. A land con- 
solidation program, carried forward by the 
Africans themselves under European sugges- 
tion and cooperation, is rapidly changing the 
pattern of land holdings. Farm plots for each 
ridge or interfluve are combined and then 
redivided so that each farmer has a single 
farm located on a motor road. Thus, the farm 
land itself, like the settlements of the farmers, 
is changed from isolated units to combined 
and accessible ones. 

These dramatic shifts in settlements and 
land holdings have led to important changes 
and problems on agricultural practices, social 
welfare, village education, commercial activ- 
ities, and political movements. Some of the 
consequences are obvious, but others will 
extend for many years into the future, and are 
hard to predict. 
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Epwin N. TxHomas—Areal Associations hp. 
tween Population Growth and Selected Fa. 
tors in the Chicago Urbanized Area 


The purpose of this investigation is tp 
increase understanding of the spatial Pattern 
of population growth in outlying municipali- 
ties located around the more populous cities 
of the United States. To this end, the areal 
associations between population growth and 
nine independent variables, plus a regional 
division, were investigated in eighty-six out. 
lying cities within the Chicago Urbanized 
Area. The associations studied were those that 
obtained during the decade 1940 to 1950, 

The following variables were hypothesized 
as related areally to population growth: (1) 
size of the population; (2) density of the pop- 
ulation; (3) birth-death differential; (4) age; 
(5) quality of the schools; (6) number of 
persons engaged in manufacturing; (7) cost 
of housing; (8) accessibility from the central 
city; (9) amount of vacant land. 

Multiple and simple regression techniques 
were employed to determine the areal asso- 
ciations between population growth and the 
hypothesized independent variables. The sig- 
nificance of the regional division and each of 
the independent variables was determined 
according to statistical criteria. The results of 
the simple and multiple regression analyses 
were contrasted to secure greater insight con- 
cerning the spatial pattern of population 
growth. 

Maps of population growth residuals were 
prepared after the statistical analyses were 
completed. Such maps show the spatial loca- 
tions of cities in which population growth esti- 
mates concur closely or deviate widely from 
the observed values. The spatial patterns of 
growth residuals indicate where the improve- 
ments might be made in the boundaries of 
the hypothesized regional division and sug- 
gest additional variables which may be hy- 
pothesized as areally associated with popula- 
tion growth. 


KENNETH THOMPsON—Sacramento as an In- 
land Port 


After 1849 Sacramento, California, rose to 
importance as a river port serving the gold 
fields of the Sierra Nevada. Gold mining, 
which had stimulated much of the early river 
traffic, eventually caused its decline—through 
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silting of the river from hydraulic mining. 
Federal authorities began navigation improve- 
ments in 1875, but these were later considered 
inadequate, and works were demanded to per- 
mit ocean shipping to reach Sacramento. In 
1946 Congress authorized the Sacramento 
River-Deep Water Ship Channel, which will 
provide a channel 30 feet deep from Sacra- 
mento to Suisun Bay, off San Francisco Bay. 

The channel, now under construction, will 
not follow the existing river, because of its 
meanders, silting, variations in velocity and 
flow, and other considerations; it will cut 
through land of relatively low agricultural 
value. Ancillary benefits will include some 
flood control, the creation of industrial sites 
with private wharfage, and certain strategic 
advantages for military installations around 
Sacramento. 

Nearby Stockton, in the lower San Joaquin 
Valley, is served now by a ship channel, and 
has inland port facilities very similar to those 
that will be available at Sacramento when its 
channel is completed. Stockton is functionally 
much like Sacramento and serves the same 
general area. Inevitably there will be consid- 
erable competition between the two ports. 
Thus Stockton provides something of an 
archetype for the Sacramento port develop- 
ments. The experience of Stockton suggests 
that the deep-water freight traffic of Sacra- 
mento will be dominated by a few commodi- 
ties, mainly agricultural, produced in the Cen- 
tral Valley. Sacramento’s future as an inland 
port is considered on the basis of Stockton’s 
experience and the present economic resource 
base of northern California. 


Cartes M. Tresout—Economists on Loca- 
tion Theory 


The recent works of Losch, Isard, Koop- 
mans, and Beckmann, as well as some of my 
own writings, have indicated the importance 
of location theory in understanding the spa- 
tial orientation of the economy. Often these 
works are presented in the highly technical 
language of the mathematical economist. If 
research in this area is to benefit from the 
studies of geographers, it is essential that 
geographers become acquainted with the 
objectives and techniques of this analysis. 
a this paper the following topics are cov- 
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1. The levels at which economists consider 
location analysis. 

a. The location of a firm, other things 
equal. This is concerned, essentially, 
with the work of Alfred Weber and 
its limitations. 

. The location of several firms—usu- 

ally two—where both are free to 
change their locations. This topic 
introduces the studies of Hotelling, 
Smithies, and Chamberlin. 
The location of all firms from an 
over-all viewpoint. Here the works 
of Losch and Koopmans and Beck- 
mann are brought into focus. 

The empirical data on actual location, 

including the actual practices in location 

decisions. The research of Ellis and 

Katona and Morgan are relevant to this 

topic. 


Wim S. Tinc—Geomorphology of the 
Tarim Basin 


Observations in the year 1943 revealed the 
fact that the Tarim Basin, in spite of its 
would-be aggrading environment, is degrad- 
ing on the north and aggrading on the south. 
Pedimentation has probably been the main 
landscaping process since Mid-Tertiary and 
glaciation has contributed much to the forma- 
tion of piedmont slopes. Earth movements as 
late as postglacial times have also affected the 
shaping of the present surface. 

Erosional surfaces, superposed fans and 
bajada deposits and nubbins, stream-flood 
channels and lateral erosional features are 
commonly met with in the north, whereas on 
the southern side a wide and continuous pied- 
mont slope formed during the Ice Age is still 
well-preserved. 

Tarim type of arid basin is distinguished by 
its differential erosion, its enormous size, its 
instability, and its close relation of pedimenta- 
tion to glaci-fluvial and fluvio-glacial pro- 
cesses. 


Yi-Fu Tvan—Soil Evolution and Land Form 
Development 


Both the pedologist and the geomorpholo- 
gist are concerned with processes that operate 
on the earth’s surface; but in distinction to the 
geomorphologist with his interest in surface 
processes, the pedologist tends to emphasize 








those that operate vertically in the soil. He 
studies the development of the soil profile 
through time largely on geologically young 
depositional materials whose relative ages are 
approximately known. On degradational sur- 
faces that have been exposed to weathering 
for perhaps millions of years, the extent of soil 
profile development can no longer be a simple 
function of time, since denudation, also oper- 
ating through time but in parallelism with the 
surface, must affect the course of soil profile 
development. 

The paper suggests that if degradational 
land forms and the soils on them are regarded 
as resultants of the same set of processes 
(weathering and denudational) acting on the 
crust through time, then the soil profile may 
provide a criterion for evaluating the course 
of land-form development complementary to 
the evidence of the slope characteristics of the 
land forms themselves. Deduction indicates 
that where the soil cover is of uniform thick- 
ness over an area of fractured and massive 
rocks, local relief must be increasing. On the 
other hand, where the soil profile on the more 
readily weathered, fractured rocks is thicker 
than that on massive rocks, no conclusion can 
be drawn, though it is more probable that the 
local relief is decreasing or remaining constant 
than increasing. 


Epwarp L. UttmMan—Trade Centers and 
Tributary Areas of the Philippines 
Tentative classification, number, and ap- 

proximate population of trade centers in the 

Philippines are as follows: 

National center: (1) Manila (pop. 2,000,- 
000 ) 

Interregional center: (4) Cebu, Iloilo, Da- 
vao, Zamboanga (partial) (pop. 50,000- 
200,000 ) 

Major center: (33) Centers of large trade 
areas; all except two are provincial capi- 
tals (pop. 10,000-40,000 ) 

Secondary center: (34) Similar to major 
centers but relatively less important (pop. 
5,000-25,000) 

Minor center: (126) Small retail and dis- 
tribution centers (pop. 1,000-5,000) 

Criteria for classification include size of 

center, volume of highway traffic on roads 

entering city, size of hinterland, and specific 
quantitative indicators, including: soft-drink 
plants and warehouses, gasoline depots, pro- 
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vincial capitals, and Chinese Chambers of 
Commerce. The last were the most widely 
distributed and generally represented the cut. 
off point in defining minor centers, Popula- 
tion is a virtually useless guide because censys 
areas of Philippine cities do not coincide with 
urbanized areas. 

Trade areas were delimited primarily on the 
basis of traffic divides on 52 provincial high- 
way flow maps, for 1954 and 1955, and in 
some cases by water traffic. Traffic divides 
were checked in the field by interviews and 
found to be reliable indicators. Traffic js 
overwhelmingly by bus. 

In sparsely settled parts of the Philippines, 
primarily the East Coast, no well defined 
trade areas exist, a condition apparently 
characteristic of most of the Philippines sey- 
eral decades ago. Penetration of roads is cre- 
ating an organized framework of distribution 
centers and nodal regions. 

The number of centers in each hierarchical 
class does not follow the theoretical frame- 
works of either Christaller or Lésch (k = 3, 
k=4, or k=7), particularly in the greater 
number of major and secondary centers, 
which may well reflect the island character of 
the country and a naturally fragmented set of 
hinterlands, as well as poor measures of size 
and numbers. Spacing along routes in many 
settled areas, however, is fairly regular. 


Joun H. Vann—The Morphology of the 
Guiana Coast of South America 


The coastal plain of the Guianas is divisible 
into three landscape units: (1) the “lower’ 
coastal plain: mud flats, shell ridges, sand 
ridges, and inundated swamps; (2) the “older 
coastal plain: higher, much dissected rem- 
nants of a former near-sea-level lowland, and 
(3) a higher, much older surface dissected by 
numerous gullies and shallow ravines sepat- 
ated by broad, flat interfluves. 

The “lower” coastal plain is made up of 
recent marine and fluvial clays and silts. Rest- 
ing on these sediments are many sub-parallel 
rows of shell and sand ridges, deposited by 
waves and currents during periods of erosion, 
when beaches were advancing landward. 
These features are old beach ridges now 
stranded in finer sediment and separated by 
inundated flats bearing a distinctive herba- 
ceous swamp vegetation. ; 
The “older” coastal plain, largely marine 
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clays, is very poorly preserved. It is repre- 
sented by isolated clay hills and flats 40 to 50 
feet above sea level. A greyish, red-mottled 
clay with distinctive soil formation is charac- 
teristic of this landscape, which is covered 
with a dense swamp forest. 

The “higher” coastal plain is not a marine 
feature. It is composed of sands deposited by 
rivers flowing to a former high sea level. It 
forms an extensive dissected flatland along 
the northern margin of the Guiana Shield, and 
bears distinctive patches of savanna. 

These depositional units record at least two 
higher sea levels. The vertical separation of 
the surfaces of these units has been created by 
uplift along the shield margin. 


§. Van VALKENBURGC—The Standard of Land 
Use Within the European Common Market 


The acceptance of eventual free trade 
between the six members of the European 
Common Market makes it necessary to evalu- 
ate the land use before the problems of adjust- 
ment can be touched. The study offered in 
this paper is such an evaluation centered on 
the standard of production. Agricultural 
regions (192 in number) are mapped and 
assigned to two major divisions, those of rela- 
tively high productive value and those of rela- 
tively low productive value. A third classifi- 
cation comprises the mountain areas where 
agrarian possibilities are limited. The criteria 
used to distinguish between the two major 
divisions are based on yields of major crops, 
amount of milk per dairy cow, assessment for 
taxes, and value of production per hectare. 
Although they are used uniformly throughout 
the area of the Common Market, the emphasis 
on one or another of the criteria has depended 
on the information available as statistics vary 
greatly from country to country. The author 
hopes to have an opportunity to extend the 
map to the other nations of western and south- 
em Europe that eventually may be united into 
a Free Trade Zone. 


STEPHEN S. VisHER—Indiana’s Hills and Lakes 


Indiana has eight chief types of hills: (1) 
sand dunes, especially near Lake Michigan; 
(2) glacial terminal moraines, locally in the 
northern half of the state; (3) glacial kames 
locally in the northeastern eighth; (4) glacial 
elevations of miscellaneous origins chiefly 








irregularities in the ground moraine; (5) ero- 
sional remnants, which are numerous in the 
unglaciated and little glaciated region of 
southern Indiana and near the larger valleys 
elsewhere; (6) solution remnants between 
sinkholes in the limestone belt of southern 
Indiana; (7) artificial hills of two types, (a) 
ridgelike dumps from strip-mines, and (b) 
remnant hills between strip-mine excavations. 

Each of these types of hills has distinctive 
features and varied significance to man. Four 
aspects especially published on by the speaker 
are contrasts in the degree of slope, in soil 
erosion of slopes, in the native and cultivated 
vegetation of slopes, and in the effects of the 
hills upon mankind. 

Indiana has ten chief kinds of lakes: (1) 
glacial erosion, only Lake Michigan; (2) “ket- 
tleholes” in rugged moraines; (3) depressions 
in other glacial deposits, widely distributed; 
(4) depressions between the sand dunes near 
Lake Michigan; (5) clogged sinkhole ponds 
and small lakes in the limestone belt; (6) 
oxbow lakes, especially along the lower Wa- 
bash and Ohio rivers; (7) artificial reservoirs 
for city water supplies; (8) thousands of man- 
made farm ponds; (9) several recreation res- 
ervoirs, for state parks, etc.; (10) strip-mine 
ponds. 

These lakes are all of at least local signifi- 
cance; the natural ones are now protected by 
law, and the artificial ones are increasing rap- 
idly in number. 


P. L. Wacner—On Classifying Economies 


About half the world’s people, inhabiting 
well over half the world’s land surface, 
live under nonexchange or partial exchange 
economic systems—gathering, collecting, sub- 
sistence cultivation, subsistence nomadism, 
peasant cultivation—each of which has its 
particular technological and geographic char- 
acteristics. Economic system, society, tech- 
nology, “world view” and even the “cultural 
landscape” are all but aspects of one undi- 
vided reality. 

The spatial patterns of movement and activ- 
ity in these systems, and the relations of place 
and person between consumption and produc- 
tion functions, are distinctive to each respec- 
tively. 

Exchange economies present another order 
of phenomena. Following K. Polanyi, we may 
classify exchange systems as reciprocal, redis- 
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tributive, and market. The latter two are the 
“commercial” systems. 

Individuals or groups may be absolutely 
dependent for survival on one or another eco- 
nomic form, or only loosely associated; these 
conditions are respectively “obligate” and 
“facultative,” to use the biologist’s language. 

Known economic systems and their geo- 
graphic expressions fall into an orderly scheme 
using these principles. This scheme should be 
of use in geographic research, and especially 
in considering problems of economic develop- 
ment, which involve a change from other 
forms toward a commercial system. 


Harvey J. WALKER—Snow and Ice as Sources 
of Water in the American Arctic 


The arctic landscape, characterized by riv- 
ers, lakes, and swamps, seemingly abounds in 
water, yet thirst is a complaint found in many 
contemporary as well as past accounts of the 
Arctic. Such a paradox is explicable in the 
changing nature of the Arctic’s water sources. 
During much of the year, because of sub- 
freezing temperatures, water is to be found 
only in the solid state, either as snow or ice. 

Snow, although it has a more extensive sur- 
face coverage than ice in winter, is not so 
desirable a water source as the latter. How- 
ever, the quality and distribution of snow is 
greatly altered by the wind, which, at the 
same time it is decreasing the surface cover- 
age of snow through concentrating it in 
drifts, is compacting it and thus improving its 
quality. 

There are several types of ice usable as 
water sources. Fresh water ice alternates sea- 
sonally with water in lakes and rivers. Ice 
formed from snow, present in glaciers, ice- 
bergs, and the recently discovered ice islands, 
serves as a perennial source. Sea ice, although 
saline when formed, “freshens” with time and 
is significant as a potential supply. A series 
of maps shows the distribution of these water 
sources, 

The general availability of snow and ice 
emphasizes that a winter water shortage, even 
under present demands, is due not to the lack 
of a source, but rather to the lack of adequate 
techniques for processing the source. Further 
evidence substantiating this conclusion is 
available through an examination of the 
methods used to “harvest,” melt, and store 
snow and ice, A comparison of the techniques 
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observed along the DEW Line with those 
used by the Eskimos and explorers shows that 
many mechanical improvements have been 
made in recent years. Despite these improve- 
ments, the conversion of snow and ice into g 
usable state remains an expensive and time. 
consuming operation. 


FREDERICK L. WERNSTEDT—Climatic Fluctug. 
tion and Agriculture in the Great Basin, 
1931-56 


The Great Basin embraces an area of 238. 
000 square miles in the western section of the 
United States. The transitional climatic nature 
of the Great Basin is reflected in the year-to- 
year fluctuations in the climatic elements, 
which produce alternations of humid and arid 
climatic years. Primary attention is focused 
on areal expansions and contractions of arid- 
ity. These fluctuations are of sufficient mag.- 
nitude to cause serious dislocations in non- 
irrigated agriculture. 

Approximately 15 percent of the area of the 
Great Basin receives an average of less than 5 
inches of precipitation annually, yet almost 
one-half has experienced one or more years of 
less than 5 inches. Conversely, whereas 47 
percent of the Great Basin normally receives 
over 10 inches of precipitation annually, some 
88 percent has experienced annual amounts 
greater than 10 inches. Seasonal precipita- 
tion values show similar fluctuations. 

Temperatures, particularly winter tempera- 
tures, show wide departures from mean val- 
ues. In 1937 average January temperatures in 
the Great Basin remained between 0°-30°F,, 
excepting 10,000 square miles in the south. In 
January, 1953, no Basin station recorded aver- 
age monthly temperatures below 30°, and 
many stations remained in the mid-fifties. 

While 31 percent of the area of the Great 
Basin can normally be classed as truly arid 
(BW) only 15 percent is permanently so. One 
or more arid years has been experienced by 
three-fourths of the Basin. 

Climatic variability is reflected particu 
larly in harvested acreages and yields of win- 
ter wheat and in liveriock numbers and pro- 
ductivity. 


Rosert C. West—The Lenca Indians of Hon- 
duras, a Study in Ethnogeography 
A study of the Lenca, who live in the pine- 
and cloud forest-covered mountains of south- 
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western Honduras, is presented as an example 
of ethnogeography, a field relatively neglected 
by American geographers. Now numbering 
65,000 full bloods, these people, although hav- 
ing lost much aboriginal culture, including 
language, still retain enough old ways to con- 
sider themselves as Indians. As such the Lenca 
represent one of the many stages of accultur- 
ation, with changing cultural relationships to 
the land, found today among indigenous 
groups of Latin America. 

Although the Lenca were the largest Indian 
group of colonial Honduras, their early extent 
is uncertain; however, an approximation is 
gained by plotting distributions of present- 
day Lenca place names. From a colonial area 
encompassing most of western Honduras, the 
modern Lenca have been reduced to an iso- 
lated highland enclave surrounded by en- 
croaching mixed bloods. 

Today Lenca settlement and economy are 
a mixture of European and Indian traits. All 
families are subsistence farmers, who live in 
dispersed homesteads, groups of which form 
loosely-bound hamlets, a pattern of aborigi- 
nal-type settlement still common in much of 
Honduras and Nicaragua. Slash-burn shifting 
cultivation prevails, and the last of the remain- 
ing cloud forests above 6,000 feet are being 
destroyed by farmers pressed by land short- 
age. Likewise the Lenca retain many old cot- 
tage crafts and carry their products on foot to 
weekly markets. In contrast they have adopted 
many aspects of European livestock economy, 
including transhumance between seasonal 
lowland and highland pastures; manufacture 
of milk products for export; raising of cattle 
for sale and participation in large annual 
stock drives into Guatemala. 


Cusert F. Warre—Analytical Problems in 
Resources Management 


Whether resources-management decisions 
are examined in terms of a region or in terms 
of the traditional categories, such as minerals, 
soil and vegetation, certain analytical proc- 


esses are found to be common. A review 
of decisions in several fields suggests that the 
more common processes include: (1) estimat- 
ing the physical resource, (2) projecting 
tesource demand, (3) forecasting technolog- 
ical change, (4) discounting future benefits, 
(5) harmonizing multiple uses, (6) integrat- 
ing uses within a functional area, and (7) 
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choosing public guides. Each analytical proc- 
ess appears to be involved either explicitly 
or implicitly in decision making. By directing 
attention to these forms of analysis, new light 
may be thrown on the nature of resources 
management and on the items whose areal 
distribution may be significant to such man- 
agement. 


ANDREW W. Witson—Recent Changes in the 
Population and Economy of the Mountain 
States 


Fundamental changes in population and 
economic activity have been taking place in 
many parts of the United States in the past 
decade, but it is probable that in no area have 
these permutations been more striking than in 
the so-called Mountain States of Arizona, New 
Mexico, Nevada, Utah, Colorado, Wyoming, 
Idaho, and Montana. Similar changes are 
found in the eight Standard Metropolitan 
Areas either in or bordering on these states: 
Phoenix, Tucson, El Paso, Albuquerque, Salt 
Lake City, Ogden, Denver, and Spokane. 

The degree of change is greatest in the 
southwestern portion of the area, with Arizona 
and Nevada showing the greatest rate of pop- 
ulation growth among the states. Colorado 
still leads this area in population, but Arizona 
now has more than two-thirds as many resi- 
dents. 

The most rapidly growing cities in popula- 
tion are Phoenix, Tucson, and Albuquerque. 
Phoenix is now more than two-thirds the size 
of Denver, the largest city. 

In the fields of economic activity, the out- 
standing change in recent years in the more 
rapidly growing areas has been the great 
expansion in manufacturing employment. It 
now exceeds mining and agriculture as a 
source of income in Arizona, now a highly 
urbanized state. Denver, Phoenix, Albuquer- 
que, and Tucson have added many manufac- 
turing employees in the past decade. This is 
not unexpected, of course, since the growing 
populations can no longer be supported by 
the extractive industries formerly so impor- 
tant. 


Laurence G. Wotr—The American County: 
A Problem in Scale 


Counties vary so greatly in size within sev- 
eral of the states and within the nation as a 
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whole that the 3,100 counties of the United 
States do not represent a comparable system 
of units. The effect of the use of county data 
in geographical studies will therefore be a 
variable rather than a constant. One cannot 
assume, when using counties as units of area 
for nation-wide or regional studies that one 
is always operating on a level of generaliza- 
tion below that of the states and above that 
of the minor civil divisions (MCD’s ). 

The coefficient of variation and the median 
size of counties provide two statistical meas- 
ures whereby the comparability of county size 
may be assayed. Adjacent states with low V 
values and similar Md values provide an area 
that is subdivided into comparably-sized 
counties. For studies encompassing the entire 
nation or any major subdivision thereof, it is 
suggested that counties be combined or sub- 
divided so that they approximate the median 
value of 630 square miles. 

A definite regionalization of county size 
exists. Counties of more than 945 square 
miles (1.5 [Md]) predominate west of the 
hundredth meridian and along the northern 
and southern edges of the eastern portion of 
the nation. Counties of less than 315 square 
miles (.5 [Md]) are most frequent in Georgia, 
Kentucky, and Virginia. 

If census data were published in terms of 
areal units approximating the median-sized 
county, one could map census data confident 
that variations in areal-unit size were not pro- 
ducing considerable variation in the distor- 
tion and dislocation of spatial distributions. 


Wa ter F. Woop—Flat Grasslands and Hilly 
Forest, Why? 


Data gathered from a controlled random 
sample of topographic maps of the United 
States show that erosional terrain which had 
a natural vegetation of grass has an average 
slope of less than 7 percent. That which had 
a natural vegetation of forest has an average 
slope of over 14 percent. On any size of area 
ranging from 0.3 to 160 square miles, the 
average relief of the forest samples is from 
two to three times greater than that of the 
grasslands, The probabilities are virtually nil 
that differences of such magnitude could have 
occurred by chance. 

Hypotheses which would account for these 
associations by according grass a competitive 
advantage on flat land do not contain the 
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complete explanation. The importance of sur- 
face cover as a variable governing rates and 
kinds of soil erosion strongly suggests that 
vegetation ought to be considered along with 
geologic erosion. 

A drainage divide with a grass cover is more 
subject to being lowered by raindrop erosion 
than is a site protected by forest litter. Simi. 
larly, drainage divides in grasslands are sub. 
ject to greater extremes of soil moisture and 
temperature. The resulting expansion and 
contraction of the surface layer, with or with- 
out frost, leads to mass movements capable of 
being sustained on low slopes. Forest litter 
and forest soils absorb more water than grass. 
land soils. This water provides lubrication for 
mass movements of the type dependent on 
gravity. 


Bocpan Zasorski—Rural Settlements of the 
Western Fringe of the Soviet Union 


The division of Eastern Europe into natural 
zones stretching from west to east is partly 
reflected in the distribution of types of rural 
settlements. 

In western Lithuania, Latvia, Estonia and 
the adjacent parts of Russia scattered farm- 
steads are predominant with only a few nucle- 
ated villages accompanying them. 

A dense network of small shapeless hamlets 
covers the hilly morainic land between Vilno 
and Pskov. The majority of rural houses in 
Byeloruthenia (Byelorussia ) adjust themselves 
to the foothills and terraces of Pleistocene 
river valleys, forming long one-street villages. 
The marshlands of Polesie are characterized 
by isolated farms or small hamlets located on 
flat-topped, low hills or on the slopes of sand 
dunes. 

Denser settled Volhynia is covered by two- 
street villages. 

Very large old villages composed of many 
curved streets are hidden in the valleys of the 
chernozyom lands of Podolia. Amongst them, 
scattered on highlands, lie isolated farms of 
more recent origin known as “khutors.” 

On the Carpathian foothills the great old 
villages are more loosely built and in the 
mountains settlement is completely scattered. 

The zonal disposition of village types the 
western part of the Soviet Union should be 
regarded as resulting partly from environ- 
mental control. Largely, however, it reflects 
the historical course of settlement. 
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Wusur ZeLinsky—Population Geography and 
the Problems of Underdevelopment 


Although it is clear that we can never aspire 
to simple formulae for defining, gauging, and 
abating “underdevelopment,” it is equally 
obvious that a firm grasp of the population 
factor is indispensable for any real progress 
towards understanding the problem. Demog- 
raphers have gone far in measuring and ex- 
plaining population phenomena in advanced 
communities, but can report only modest suc- 
cess among the underdeveloped two-thirds of 
humanity. Nevertheless, we know enough to 
sketch the generalized population profile of 
underdevelopment and question some popular 
views of the problem. As a new, still uncer- 
tain discipline, population geography has little 
as yet to offer the investigator; but since this 
specialty may well mature just when the im- 
pending underdevelopment crisis becomes 
most acute, it seems logical to propose the 
following agenda for population geographers: 


. The instigation of vast improvements in 
the quantity and quality of official pop- 
ulation statistics and collateral data for 
underdeveloped nations. 

2. A vigorous campaign for the best pos- 
sible maps of population numbers and 
characteristics in such areas. 

. An attack, both deep and broad, on the 
basic ecological question of the factors 
governing population location, growth, 
and movement in these same regions— 
and elsewhere. 

. Close attention to the inter-relations 
between economic development and 
population phenomena, with particular 
awareness of the implications of future 
developmental programs. 

. The impact of population change on all 
other phases of the geography of under- 
developed areas. 

. The utmost relaxation of inter-disciplin- 
ary boundaries, so that all interested 
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parties can, in concert, solve fundamen- 
tal population riddles that are invulner- 
able to isolated assault. 


LEONARD ZOBLER— Comparative Evaluation 
of Food Resources by International Acre 
Equivalents 
Continuing concern over the pressure of 

expanding world population on food supplies 
makes the derivation of a statistic which accu- 
rately depicts the unevenness of these pres- 
sures in different countries a vital problem. 
Food availability usually is expressed in cal- 
ories or nutrients per capita or in population- 
arable land ratios. The former is lacking in 
areal connotations so important in agricultural 
and geographic studies, while the latter is 
grossly misleading. This report describes a 
procedure for deriving the construct of an 
international acre-food equivalent, which con- 
siders the variables affecting food supplies. It 
permits a direct comparison of population 
pressure on food resources for different coun- 
tries. 

The procedure consists of two parts. First, 
for each country the total adjusted acres func- 
tioning in food production are calculated. This 
figure is the sum of all acres directly and 
indirectly used, as nonland food sources, 
grazing areas, and food and feed imports. The 
latter are converted to adjusted acres at the 
country’s productivity levels. Deductions are 
made for inefficiencies in use, losses, and ex- 
ports, also converted to adjusted acres. 

The second part involves the derivation of 
a dimensionless weighted relative for each 
country. This figure considers yield, food 
value, and crop acreage variations. The rela- 
tive is a measure of the food efficiency of the 
agricultural economy. Adjusted acres are 
multiplied by the relative of the country to 
give international acre equivalents. Popula- 
tion pressure can be expressed as the number 
of people per international acre or square-mile 
equivalent. 
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Letters and comments on Annals topics are wel- 
come. Statements should be concise, restrained, help- 
ful, and deal with Annals subject matter. The Editor 
reserves the right to accept or reject material out of 


hand and to make such changes as seem necessary or 
becoming. This feature will be run as often as avail- 
able material warrants. 
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A NOTE CONCERNING METHODS OF CLASSIFICATION 


BRIAN J. L. BERRY 
University of Washington 


@ his recent paper concerning decision- 
making in regional construction, Leonard 
Zobler remarked that he did not know whether 
his techniques achieved “best” classifications. 
This note brings to the attention of members 
of the profession techniques well known to 
statisticians and widely used in problems of 
classification in biometrics, anthropology, and 
psychology, which may be used to derive 
“best” classifications, and which facilitate op- 
timal allocation of newly-observed individuals 
to existing groups. Zobler’s study was, of 


course, of the latter type. Moreover, these 
techniques are applicable not only to the case 
of single features varying continuously over 


a map, such as Zobler considered, but also to 
more complex multivariate problems, one 
example of which is the traditional geographi- 
cal problem of multifactor regionalization. 
Any class, whether it is a region, type of 
city, climate, or soil, a class of land use, or a 
cultural group, is defined upon similarity of 
members of the class and differentiation of 
members from nonmembers. Estimates of 
degrees of similarity are based upon observed 
values of some characteristic or set of charac- 
teristics of a sample of the total number of 
individuals. A fundamental problem is that 
of expressing objectively degrees of similarity. 
Without some objective, quantitative measure 
of similarity subsequent classification is fruit- 
less, for any basis for general agreement and 
scientific replication is absent. Given meas- 
ures of similarity, a second problem is that of 
developing from the data groupings or classes 
of individuals, if any exist. A priori grouping 
must be avoided to ensure that an optimal 
classification has been made. A _ third prob- 
lem is that of assigning newly-observed indi- 
viduals to existing groups while ensuring that 
the probability of mis-classification is mini- 
mized, These three problems will be dis- 


cussed in turn. Note that all references are 
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listed at the end of the paper. Any student 
desiring to use the measures and techniques 
described here should go to the original 
sources, for this comment is designed to indi- 
cate only availability, and not to illustrate use, 


MEASURES OF SIMILARITY 


Quantifying degrees of similarity is simplest 
in a dot-map of a spatial distribution or ina 
scatter diagram in a two-axis graph. In both, 
similarity of points is simply a matter of spa- 
tial proximity, for every point is completely 
described in terms of two locational variables. 
A single measurement with a scale obtains a 
measure of the spatial similarity of any pair 
of points, inherently assumed homogeneous in 
all other respects. Using these measures of 
similarity, so-called nearest neighbor tech- 
niques may be used to determine whether the 
scatters of points are random, evenly distrib- 
uted, or grouped, as is illustrated by Dacey. 
If tending to groupedness, distance measures 
may again be used to establish groups. Exam- 
ples of this procedure are provided by Clark. 

All measurements of similarity in more 
complex situations are based upon the idea of 
distance between points in a graph. Consider 
a situation with three variables. A series of 
individuals has been observed and measure- 
ments of three char ‘teristics have been 
made for each. Each in:iividual is therefore 
described by three values, one for each char- 
acteristic. A three-dimensional graph may be 
constructed. Each axis describes variable 
values of one characteristic. Every individual 
may be located as a point in the three dimen- 
sions, and direct distances between pairs 0 
points measure their degree of similarity or 
difference based upon the three criteria. — 

Since it is generally not a practical propos! 
tion to construct three-dimensional graphs it 
becomes advisable to find means of measut- 
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ing distances between pairs of points in ways 
other than with a scale. More abstract math- 
ematical and statistical tools seem to be of 
the greatest potential utility. There are both 
gains and losses: lost is the richness of graphic 
presentation and summary; gained is effi- 
ciency. It is widely known from solid geom- 
etry that the distance between two points in 
three-dimensional cartesian space is equal to 
the square root of the sum of the squares of 
the other three sides (the old rule of the 
square of the hypotenuse; see Jammer ), and it 
is easily computed as 


D=V (11-91)? + (X2—- Ye)? + (x3— ys)? (1) 


where D is the distance (similarity) between 
points x and y, x; and y; are the values of 
characteristic 1 for x and y respectively, etc. 
This formula may be written more briefly as 





n 

& (xi-yi)® 
i=l 
and, of course, in the three-dimensional case, 
a=3. 

In problems with more than three variables 
the conceptual framework is the same. Ob- 
served individuals are treated as if they may 
be located as points in a graph (which has as 
many axes as there are characteristics observed 
for each individual, and distances between 
pairs of points accurately portray their simi- 
larity, given the set of observed characteris- 
tics. With five characteristics distances are 
measured using equation (2) as if a five- 
dimensional graph could be constructed (i.e., 
i=1,2,3,4,5, and n = 5.) Where there are 
n variables (measured characteristics), an n- 
dimensioned cartesian space is assumed, and 
i=1,2,...,n. Similarity of individuals based 
upon measurements of n characteristics is cal- 
culated as distances between points in n-space. 
The formula for the square of the hypotenuse 
applies just as well here as it does in the two- 
or three-dimensional graphs, maps, or relief 
models. 

A simple example should clarify the issue. 
Assume that it is desired to measure the simi- 
larity of farms in two valleys in western Wash- 
ington, one valley populated by Germans and 
oe by Dutch, to study the problem of 
whether classes of farms can be recognized 
Which are associated with cultural origins of 
the farmers. Several characteristics of farms 


wherei=1,2,... 


D= 
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are measured, say, value, acreage in planted 
and acreage in natural hay, value of dairy 
products sold, average annual farm income, 
proportion of income derived from nonfarm 
activities, and whether the farmer is Dutch or 
German. Here is an eight-variable problem, 
and i = 1, 2,..., 8. The problem is treated 
as if an eight-dimensional graph may be con- 
structed and farms located as points in this 
graph. Six of the axes are of continuous vari- 
ables, but two are ‘yes’ or ‘no’ cases—whether 
the farmer is Dutch or German. In these cases 
a l is recorded if the answer is yes, an 0 if it 
is no. Using equation (2) similarity may be 
measured quite easily just as if a scale had 
been used to measure the distance between 
points in the eight-dimensional graph. 

Solutions become somewhat more complex 
if for every farm in the above problem, for 
example, several values of each characteristic 
are taken. Such would be the case if yields 
per acre of a crop at different locations in 
each farm were a variable in the problem. 
Both average value and dispersion of the 
yield factor for each farm have to be taken 
into account. In such a case the generalized 
distance measure of Mahalanobis and Rao 
would have to be used. This measure is com- 
puted using the formula 


(3) 


where D is the distance, and d; = (x;-y;) as 
in equation (2). B; are the estimates of the 
parameters of the equation d; = & B,S,; where 
Si; is the common pooled dispersion matrix. 
An alternate computational form is to express 
the d; in unit standard deviations about zero 
mean, in which case S;; is the correlation mat- 
rix, 
CLASSIFICATION 

Distance measures provide objective quan- 
titative estimates of the similarity of sampled 
individuals. How are classes obtained from 
these measures of similarity? One means is 
the nearest neighbor method outlined above. 
For each individual, the other individual most 
similar to it (i.e., its nearest neighbor in terms 
of the distance measure) is recorded. Gen- 
erally, some individuals will appear in more 
than one pair, and by combining such pairs 
larger groups of individuals may be obtained, 
as with Figure 1 from Table 1. 
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TABLE 1.—DisTANCE MATRIX WITH NEAREST 
NEIGHBORS IDENTIFIED 
(Note: Nearest neighbors are underlined 
column by column in this example. ) 
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Fic. 1. Linkages and Groups from Table 1 


McQuitty has shown the relations of linkage 
solutions of the type above to factor analysis, 
and reference to the work by Harary and Nor- 
man illustrates further implications in graph 
theory. Of course, there are certain obvious 
limitations to this method of grouping, and 
explicit optimization of the groupings has not 
been proved. But the technique described 
above should serve as a useful first approxi- 
mation until more powerful methods have 
been developed. For one current research 
undertaking along these lines the interested 
reader is referred to a recent preliminary 
paper by Berry and Dacey. Research in 
another direction, with explicit minimization 
criteria, has been undertaken by W. D. Fisher 
(1956). 


ALLOCATION TO EXISTING GROUPS 


Newly observed individuals may be assigned 
to existing groups with least likelihood of mis- 
classification by the use of discriminant func- 
tions, originally developed as taxonomic aids 
by R. A. Fisher. For any pair of groups a D 
may be computed using equation (3). This 
gives estimates of the parameters B;. A dis- 
criminant function for group a may then be 
calculated by the equation 

F a > Bid; 
i 


(4) 
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where F, is the discriminant function, the a, 
are the mean values of the parameters j fo; 
group 4, and the B, are obtained using equ. 
tion (3). Similarly, for group b, F, may be 
calculated by substituting the b, for the 4; in 
equation (4). 

For a new observation, z, the procedure js 
to calculate F, by substituting the z;, values 
of the parameters i for z, for the 4; in equation 
(4). If the difference between the discrim. 
inant function for a and the discriminant func. 
tion for z is less than the difference between 
the discriminant functions for b and z, then z 
is allocated in a; if the opposite is the case, z 
is allocated to b. 


SUMMARY 


Using a graphic analogy, it is clear that 
similarity between observed individuals may 
be measured objectively by the distances 
between the individuals in an n-dimensional 
graph, whefe n is the number of characteris. 
tics measured for each individual. Objective 
grouping is possible once similarity has been 
quantified, and one grouping procedure was 
noted here (the nearest neighbor method). 
This grouping procedure is suggestive rather 
than authoritative, because grouping tech- 
niques used to date all have limitations. Once 
classes have been obtained, discriminant fune- 
tions provide the most parsimonious means of 
allocating individuals to these classes. 
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REVIEW ARTICLES 


ECONOMIC DEVELOPMENT IN THE MIDDLE EAST 


The reports of the International Bank for 
Reconstruction and Development (IBRD)! 
and Professor Bonné’s book? confirm the ax- 
iom of geography that “no two places on the 
face of the earth are identical” in the context 
of economic development. Indeed, the differ- 
ences between the recommendations for the 
development of four adjoining Middle East- 
ern states prepared by IBRD are staggering 
considering their somewhat similar divisions 
into humid and dry regions and their common 
historical background. For centuries these 
territories had been part of the Ottoman Em- 
pire with its uniform traditions of religion, 
social and economic customs, and administra- 
tion. Bonné adds to the description of this di- 
versity with many good examples from Egypt 
and Israel. Besides evaluation of development 
processes with reference to resources, popu- 
lation, transportation, methods of financing, 
and economic institutions, all the books con- 
tain material from widely dispersed and some 
inaccessible sources. For the latter reason 
all books merit attention by area specialists. 
Bonné attempts to discover principles in the 
process and sequence of economic develop- 
ment, using material which he acquired in 
over thirty years’ residence in the Middle 


' International Bank for Reconstruction and Devel- 
opment: 

The Economy of Turkey: An Analysis and Recom- 
mendations for a Development Program. Washington: 
International Bank for Reconstruction and Develop- 
ment, 1951. xxv and 276 pp. Maps. 8% x 5% inches. 
$5.00. 

The Economic Development of Iraq. Baltimore: 
The Johns Hopkins Press, 1952. xix and 463 pp. 
Maps, tables, plans. 6 x 9 inches. $5.00. 

The Economic Development of Syria. Baltimore: 
The Johns Hopkins Press, 1955, xviii and 486 pp. 
Maps, tables, diagrams, index. 64% x 9% inches. $7.50. 

The Economic Development of Jordan. Baltimore: 
The Johns Hopkins Press, 1957. xvi and 488 pp. 
Maps, tables, diagrams, index, 64% x 9% inches. $7.50. 

* Alfred Bonné, Studies in Economic Development 

with Special Reference to Conditions in the Under- 
developed Areas of Western Asia and India. New 
York: The Humanities Press, 1958. x and 294 pp. 
Tables, index. 6 x 9 inches, $6.50, 

*P. EB. James and C,. F, Jones, eds., American Ge- 
ography: Inventory and Prospect (Syracuse: Syra- 
cuse University Press, 1954), p. &. 
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East. These principles he then evaluates jp 
the light of current economic thinking‘ |p 
contrast, the teams of specialists reporting for 
IBRD* are concerned with forecasts of future 
economic development, which had to be pre- 
pared in the shortest possible time. Conse. 
quently, the teams could spend only a few 
months in the countries with which they were 
concerned, and had to rely for a great part 
on readily available statistical material, even 
if defective. This material is very skillfully 
used, however, and geographers will be par- 
ticularly impressed with the evaluation of 
doubtful land quality data. Due to the differ- 
ence between the bases and the aims of the 
IBRD reports and the work of Bonné, the 
books complement each other. The reader of 
the reports is advised to look at the references 
to IBRD contained in Bonné’s book. 

In view of the diversity of the four Middle 
Eastern states IBRD had to use a separate set 
of criteria in each country. In Turkey, state- 
owned and -operated industries had been 
established in the period between the two 
world wars in order to exclude foreign eco- 
nomic influences which were believed to have 
helped cause the downfall of the preceding 
Ottoman Empire. Today, Turkey welcomes 
aid from the West: What should, therefore, be 
the position and scope of state-owned Turkish 
industries in the development plans consid- 
ered by IBRD? Most of these industries had 
been located in the interior of the country and 
thus suffer from high transportation costs. In 
addition they require extensive reconstruction 
and reorganization. The report on Turkey is 
preoccupied with these problems, and IBRD 
recommends no further investments in state- 
owned industries. 

In Syria IBRD had to suggest a program 
under conditions applicable to Turkey before 
World War II. No foreign aid was then 
(1954) acceptable to the Syrian government, 
thus seriously restricting the number and 


* As expressed, for example, in The American Eco- 
nomic Review. 

°Teams of experts as described in Charles A. 
Fisher, “Economic Development in Ceylon and Ma- 
laya,” Annals, Association of American Geographers, 
Vol. 47 (September, 1957), pp. 303-5. 
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scope of IBRD recommendations. Since then 
Russian aid has been accepted (1957), and 
Syria now plans to carry out several projects, 
eg., construction of a Latakia—Aleppo-Tigris 
railroad, which had been reluctantly rejected 
by IBRD due to lack of local capital. 
‘In contrast, recommendations for Jordan 
had to be based on the assumption that for- 
eign aid would be forthcoming to maintain 
both the defense establishment and refugees 
from Israel now resident there, thus entirely 
freeing the local economy from these burdens. 
Iraq has large development funds accumu- 
lated out of oil revenues. These funds are 
administered by a development board which 
is to some extent independent of the govern- 
ment. Here, IBRD was concerned primarily 
with the evaluation of plans already formu- 
lated by the board, and political considera- 
tions were limited to such minor matters as 
the performance of the government tobacco 
monopoly in economic development (poor; 
had not produced improvements in the qual- 
ity of the tobacco which had been its aim). 
Altogether, political considerations rather 
than economic or local geographical factors 
determined the assumptions on which the 
IBRD reports were based. Fundamentally, 
the four IBRD reports confirm that political 
geography, as determined by proximity and 
enmity to Russia, Turkey, or Israel and oper- 
ating through the acceptance or non-accept- 
ance of foreign aid and through strategic state 
institutions, sets the pattern of modern eco- 
nomic development in the Middle East. 
Despite this underlying significance of po- 
litical geography, both considerations of eco- 
nomic geography and the work of geographers 
are, with one important exception, neglected 
in the IBRD reports. To some extent, this is 
due to the size of the countries covered and 
the length of the reports. Turkey, the largest 
country of the four, is covered by the shortest 
teport which contains hardly any geograph- 
ical references. Only one region, Cukurova 
(ancient Cilicia), which produces the bulk of 
Turkey's cotton crop, is mentioned. There is 
no discussion of the potential of the humid 
Black Sea region. Similarly, construction of 
feeder roads rather than extension of railroads 
S recommended, without discussion of geo- 
graphical details. Good maps of population 
densities, mineral production, and transporta- 
tion facilities are provided, but they serve 
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little purpose as problems of spatial distribu- 
tions are not discussed. In contrast, the geog- 
raphy of Jordan is satisfactorily evaluated, 
and recommendations are made for the spe- 
cific location of industries or financial insti- 
tutions. To some extent this attention to geo- 
graphical factors is due to the availability of 
Phillips’s excellent work,® which was prepared 
while the IBRD team was in Jordan. It should 
also be noted that Jordan is the smallest of 
the Middle East states covered by an IBRD 
report. This report is about as long as those 
on the other two Arab states and consequently 
can enter into more detail. In the treatment 
of geographical factors the latter reports stand 
between the works on Turkey and Jordan. 
Both contain some general geographical de- 
scriptions which assist in evaluating difficul- 
ties in making investment decisions between 
different regions; for example, in Syria de- 
cisions on road locations between the sub- 
humid area close to the Turkish border and 
the dry Euphrates valley. IBRD notes the 
lack of detailed geographical information on 
Syria, and despite the shortage of funds rec- 
ommends surveys as part of its Syrian devel- 
opment program. The lack of geographical 
detail in the report on Iraq is regrettable. For 
example, no conclusions can be drawn regard- 
ing the potential of the Mosul region which, 
according to some of the information con- 
tained in the report, might be similar to that 
of the adjoining cereal-producing Gezira re- 
gion of Syria. The report on Jordan, with its 
detailed discussion of geographical factors, 
appears to be more satisfactory than any of 
the others; however, its political assumptions 
—continuance of foreign aid for basic require- 
ments—make it the least realistic. Geogra- 
phers should note the progress made in in- 
cluding geographical information and thought 
in IBRD reports: least geography and fewest 
maps are contained in the earliest report 
(Turkey, 1951), more in later reports (lraq, 
1952; Syria, 1955), and most in the last 
(Jordan, 1957). 

Like the IBRD reports on Ceylon and 
Malaya,’ the four Middle East reports do not 


“Paul Grounds Phillips, The Hashemite Kingdom 
of Jordan: Prolegomena to a Technical Assistance 
Program (Chicago, Ul: The University of Chicago, 
Department of Geography, Research Paper No. 34, 
1954), 

' Fisher, op. cit. 
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contain any revolutionary suggestions. Bonné 
shows that due to its statutes IBRD has to 
apply strict comparative economic criteria to 
all development projects and cannot recom- 
mend uneconomic measures for reasons of 
political expediency. He stresses that devel- 
opment also depends upon the ability and 
willingness of the industrialized nations to 
make equipment and materials available. 
Therefore, in the Middle East political rela- 
tions determined by political geography set 
not only the pattern of economic develop- 
ment, but also its pace. IBRD can make rec- 
ommendations only within the framework of 
these patterns and according to the eco- 
nomic practices of the industrialized countries, 
which practices include comparative eco- 
nomic evaluation of development projects. 
For this reason the governments of several 
underdeveloped countries have rejected some 
of the recommendations of IBRD, for exam- 
ple, Turkey. Bonné also rejects comparative 
economic evaluation of projects because “de- 
velopment in most underdeveloped regions 
implies nearly always a political issue, and the 
economic and political aspects have to be 
appraised on different grounds.”* Unfortu- 
nately, he does not provide a theory or value 
scale for the consideration of political aspects 
of development projects, and for this reason 
his work is disappointingly inconclusive. Polit- 
ical geographers can commiserate with him, 
for they have been just as unable to provide 
theories or preference scales for the evalua- 
tion of their material. They can, however, 
note the significance of the Middle East in 
world affairs simply by referring to the num- 
ber of reports on the economic development 
of the area, which is out of proportion to its 
size, population, and contribution to world 
trade. 

Despite these and other criticisms there is 
no doubt regarding the intrinsic value of all 
IBRD reports. Geographers will be especially 
interested in the discussions of the effects of 
population increases, Turkey is a good exam- 
ple, for here the annual population increase 
exceeds 200,000, As increments of this mag- 
nitude cannot be employed in industry, IBRD 
recommends devoting both local and im- 
ported capital to agricultural expansion. For 


* Op, cit., p. 105. 
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immediate absorption of this increment IBRD 
advises increased irrigation from wells o; 
small dams rather than large reservoirs which 
delay the productive employment of this ip. 
crease in population. The recommendations 
for Turkey can be compared to the experience 
of India between 1911 and 1931 described by 
Bonné.® There, a large population increase 
could not be accommodated in industrial em. 
ployment. As a result the percentage of indus. 
trial workers in total population decreased by 
21.8 percent. Similar trends can be expected 
in all underdeveloped countries where, due 
to a fall in death rates, the population is in. 
creasing very rapidly. To avoid delay in 
employing population increases IBRD recon- 
mends immediate expansion of unirrigated 
agriculture in Syria and Jordan, rather than 
extension of irrigation. Iraq suffers from over- 
population mainly in the irrigated rice grow- 
ing districts of Kut and Amara on the lower 
Tigris. Planned irrigation development higher 
up on the Tigris and its tributaries, as well as 
industrial employment, can do little to pro- 
vide relief for this region. The discussion of 
these districts by IBRD shows that, despite 
the availability of large oil revenues, little can 
be done for specific areas, if there is no scope 
for economic projects in the vicinity. IBRD’s 
only recommendation here is the construction 
of permanent roads to connect these districts 
with Basra and Baghdad. 

IBRD also advised the construction of an 
oil refinery near Baghdad to supply the re- 
quirements of Iraq. According to IBRD, con- 
struction of this plant should have entailed 
shutting down an already existing refinery at 
Alwand and its oil field which are both incon- 
veniently located to supply the countrys 
demand. Due to an expansion of domestic 
demand greater than anticipated by IBRD, 
both refineries are now operating, and only a 
limited shut-down of the Alwand plant was 
necessary. Bonné criticizes IBRD’s conserva- 
tive forecasts on several occasions (e.g, 
forecast of cultivable land in Turkey), but 
there is little doubt that with comparative 
economic standards no substantially different 
figures could have been obtained. Luckily, im 
all cases of conservative forecasts the local 
economies were able to make sufficient a¢- 
justments so that no shortages were caused. 


® Ibid., p. 112. 
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Conversely, the reviewer does not share 
IBRD's hopes for the marketability of Jor- 
dan’s recommended future hill-fruit crops 
(olives, figs, etc.). According to information 
from other East Mediterranean countries (Cy- 
prus, etc.), there is fear of overproduction by 
the time Jordan’s tree crops would be ready 
for world markets. 

In Syria IBRD advances interesting argu- 
ments for the construction of an oil refinery 
at Homs (now being built by a Czechoslovak 
fim) in preference to importing petroleum 
products from a refinery at Tripoli, Lebanon, 
as at present. Homs is closer to all centers of 
consumption in Syria than Tripoli, and a re- 
finery there can manufacture petroleum prod- 
ucts drawing crude oil from the pipeline from 
Iraq, which passes through Homs to Tripoli. 
Costs of refining at Homs can be expected to 
be the same as at Tripoli, which permits sav- 
ing of transportation expenses from Tripoli to 
Homs amounting to 7-15 percent for nearly 
all destinations in Syria. This type of analysis 
is also used to evaluate the location of other 
industries, for example, sugar refineries or 
vegetable oil processing plants. Presumably 
in fear of nationalistic dissent, IBRD has not 
investigated possibilities of importing petro- 
leum products from Iraq into eastern Syria, 
which appears to be economically feasible. 
Altogether IBRD devotes little attention to 
trade in finished products between the coun- 
tries of the Middle East, except for the ex- 
change of Jordanian phosphate fertilizers for 
Iraqi sulphur by return truck transportation. 
The reports also note the complete lack of 
agreement for sharing river waters among the 
states of the area; this will ultimately be a 
major obstacle to economic growth. 

IBRD praises, quite rightly, the operations 
of the Port of Basra Authority (in function 
and achievement similar to the Port of New 
York Authority ), but does not recommend the 
construction of another oil port at Umm Qasr 
on an inlet of the Persian Gulf close to the 
boundary of Kuwait. In view of the economy 
a the operation of large tankers’ this re- 
Viewer does not agree with these conclusions. 
To permit Iraq oil to compete in world mar- 


10 : “« ens . . 
Alexander Melamid, “The Political Geography of 


oo of Aqaba,” Annals, Association of American 
graphers, Vol. 47 (September, 1957), pp. 231-40, 
especially table 2, p. 238. 
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kets cheap transportation facilities are essen- 
tial. Due to difficulties in reaching Fao (part 
of the Port of Basra) even by small tankers, 
export prices there are now five U. S. cents 
per barrel lower than for the same quality oil 
at nearby Bandar Mashur (Iran). With grow- 
ing use of larger tankers this differential can 
be expected to increase, and this increase, 
through profit-sharing arrangements, will ad- 
versely affect the revenues of Iraq. For this 
reason, establishment of a new tanker port 
suitable for loading the largest tankers should 
be an economical proposition. It is, therefore, 
not surprising that Iraq is now considering 
constructing an artificial island off the mouth 
of the Shatt-el-Arab for this purpose. In view 
of the closing of the pipelines through Syria 
during the Suez campaign, and the resulting 
loss of revenue to Iraq, IBRD today would 
probably support this project. 

In Jordan IBRD is also occupied with trans- 
portation problems. Formerly the transporta- 
tion systems of Jordan and southernmost Syria 
had been focussed on Haifa, and satisfactory 
east-west transportation, though now inter- 
rupted, is therefore available. Satisfactory 
north-south transportation by-passing Israel, 
and in fact also Lebanon, does not exist. To 
provide this transportation for Jordan IBRD 
recommends construction of a road towards 
Aqaba on the high plateau east of the Jordan 
valley, rather than a cheaper road through the 
desert farther east. This plateau road would 
connect local centers and thus encourage the 
desired development of unirrigated agricul- 
ture. Similar reasons are advanced for plan- 
ning roads in Syria to connect Aleppo with 
the Gezira. No extension of the former Hejaz 
railroad to Aqaba is advised, although three 
interesting alternative routes with different 
gradients are explored. IBRD believes that 
with the recommended transportation im- 
provements Jordanian phosphates and potash 
could find a permanent market in the Indian 
Ocean area. Basing its argument on United 
States prices and prevailing freight charges, 
it believes that sales as far east as Japan are 
economically feasible and will warrant the 
necessary investments in Jordan. With the 
help of these and other improvements IBRD 
hopes that total Jordanian production can be 
expanded at the rate of 4 percent per vear. 
This is more than the expected population 
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increase of 3 percent per year, but not enough 
to employ all the refugees from Israel. 

Bonné contributes excellent observations on 
earlier tools for economic development. He 
describes the success of the “capitulations 
systems” in assisting investment and _ thus 
rapid growth in the era before World War I 
in Egypt, and the similar effect of the “man- 
aging agent system” in India. In view of the 
staggering problems of population pressures 
one cannot help wondering whether a return 
to these old-fashioned systems might not pro- 
duce better results than present methods. 
Unfortunately, neither IBRD nor Bonné dis- 
cusses the effect of the modern “concession 
system” which, as applied in the oil industry, 
has produced outstanding results in the Mid- 
dle East. Despite the seriousness of the pop- 
ulation question and the limited tools for 
development now available, Bonné can report 
progress in the Middle East. Whereas popu- 
lation increased by 24 percent during the 
period 1938-53, food production increased by 
37 percent, resulting in a net gain in food 
standards of about 8 percent. Although this 
is little progress considering the abject pov- 
erty of the area, it lends substance to the hope 
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that even the conservative methods of IBRD. 
may assist in improving the lot of “a 
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Eprror’s Note: Attention is called to a re. 
cently published report prepared in 1955 hy 
Lord Salter, The Development of Iraq; A 
Plan of Action. Baghdad: Iraq Development: 
Board, n.d. 252 pp. Maps, tables, index, NW 
price. This document is divided into 
parts, the first summarizing development p 
icy recommendations, the second providing 
vast amount of information concerning 
Iraqi economy. It was prepared consequent: 
to the publication of the IBRD report on 
and both refines and supplements it. 
Salter was consultant to the Iraq Devel 
ment Board and in that capacity was a 
to review the various recommendations 4 
plans funnelled through the Board. Partia 
emphasis is. placed on irrigation and 
control, agriculture, transportation, and ind 
trial development. 
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